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PREFACE. 


Tnis volamo is tlio first of a short series in winch it is proposed to describe the. 
cultivated products of these Provinces, and to furnish in a convenient form all the 
information on the subject that is likely to he wanted either by the student of Indian 
agncnlture, or by the administrative officers of Government It was onginally 
intended to take its place as Part IV. of a senes of works of reference published by 
this Department, of which the folloning numbers have already appeared — 

1. Gums and Bcsins 

n. Economic Mineralogy of the PEimalayas 
III. Dyes and Tans. 

V Vegetables and Fruits. 

Of these all but the third were written by Mr. E T. Atkinson, C S , who when he left 
these Provinces, bequeathed to the Department a large collection of notes, which has 
been used by Mr Puller in putting together these Papers By far the greater part, 
however, of the present work has been compiled from the reports of Settlement officers 
and other Government records, or, as far as it deals with agriculture, practical or 
scientific, contributed by tlio author from the oxpenenco he has gained in managing 
the Cawnporo Experimental Farm, and the knowledge acquired in tours over the 
greater part of the Provinces 

For the purely botanical notices which form the first paragraph of each paper, it is 
indebted to Mr Duthie, the Supenntendent of the Botanical Gardens at Saharanpur 
The pictures are by Mr H. Ilormasji, a Parsee artist, who was imported by Mr. Buck 
in 1878 from the Bombay School of Art. The rest is by Mr. Fuller 

He IS beUeved to bo the first who has attempted to give a comprehensive view of 
the agncnlture of these Provinces, and if the extent of area, the differences of custom 
and natural conditions, and the vanety and complexity of the subjects forbid the 
expectation that the treatment has been quite exhaustive, it is hoped that the omissions 
are unimportant, and that senons mistakes have been avoided. 


W. 0 BENETT 




TABLE OE CONTENTS 


Introduction, . . . . . . . Page i to ssj 

Crop Notices, ... Page 1 to 87 


^AUe OF Cnor 


ynmbex ot 

Botanical j 

Eneliih i 

Veraacnlar 


Blate. 


Tnlicnm salinim, 

Wbcal, . ^ 

Hordcnm Tnigare, 

Barley, 

ATcnn s&tiTn, 

Oate, 

Otjza RBtira, 

f 

Rice, ^ 

Zea 1 

Maize, . ) 

Indian coin, 1 

Sorgliinn mlgore, . 

Great millet, | 

Pcnicillatia spientn, . 

Bnlngb millet, < 

Cieer nncUanm, 

Phnseolas mtmgo, 

Phnscolns radinina. 

Gram, | 

{ 

PhnseoluB sconitifobas, • 

•{ 

Indigofera tinctonn. 

Indigo, 

r 

Cartbamns tinetonag. 

Safidoirer, < 

Saecbamm oScmarom, 

6agar>eane, | 

PapaTOT Bomnifenua, | 

Poppy, J 

Opinm, 1 


Gcbnn, 

Gobnn, 

Gandom, 

1 . 
i 

Ia and In 

Jnu, 

9 

ir 

Jai, 

18 

III 

Bb&n, 

Chdvral, 

Baranj, 

}« 

IV 

3tBkB, 

MoLni, 

Jnnn, 

Bara jndr, 


V 

Jujr, 

Junn, 

Choli jodr, 

Bdjra jIinpnnTra, 
Cbolnm, 

1 25 

VI 

Bnjro, 

Bajn, 

Lnbra, 

Bajra (angnnanwa, 
Cbambn, 

. SO 

vir 

Cbnna, 

Kafchnd, 

} 

viir 

MiSng, 

37 1 

IX 

Urd, 

Mash, 

J 39 

X. 

3Totb, 

Motbi, 

}41 

XI 

KH, 

43 

XII 

KnEum, 

Kneambb, 

Kar, 

Bane, 

jai 

XIII 

Ikb, 

Ifcban, 

Ukb, 

XJkban, 

Hu ab^ar. 

1 95 

XIV 

Posta, 

Alim, 

] 64 

XV. 










TABLE OF CONTENTS 


NAStn OF CnOF 


Page 

Nnmbtt of 

Botanical 

Engtiah 

Vcmacnlar 

Plate 

Nicotiana tahaenm, 

Tobacco, S 

Dcsi, . • 

Tambsko, • 

1 C9 

XVI 

Nicotiaoa rostica, 

1 

Tobacco, .< 

SuTtbi, • 

CalcnUitt, 

TanibiLu, 

J 

1 69 

XVII 

Gossypmm horhaeenm, . . 

1 

Cotton, 

Snrlbi, 

Bdn, 

Ban, 

Kapifs, 

Enrmo, 

J 

. 75 

XVIII 

Cannabis satira, 

V 

Hemp, 

Manna, > 

Iladya, • 

Bhang, 

) 

80 

XIX, XX 

OrotaUna loncoa. < 

False hemp, 

San hemp, < 

San, 

Bam, . 

Snnai, 

. 82 

■ 86 

XXL 

l 

Hibiscus cnnnabinnS) 

Tdg hemp, , 

Itosollo hemp, < 

Plii'ilsan, 

Aijha Ban, 

Patsan, 

Pitwn, 

San, . 

XXII 



Lnttia sm, 

Anibun, 




KEY TO ARRAHGEMENT OP SUBJECTS 


Zn (7ie Tttlroduclion, 

Area of tho ProTincca 

Kovcooc 

FopnUtion 

Condition of tenontry 

Seasons 

Soils 

Hannres 

Tillage 

Bunfall and imgaiion— 
— • from wells 
— from other sonrces 
— — from canals 
Cost of cnltiration 
Average outtnm 
Crop areas 


Zn eac/i Crop A'otice 

UcscnptioD 

VnnclicB 

Bistribntion 

Season 

hlmtnrcs 

Soils and mnnnnng 

Tilingo 

Bowing 

Irrigation 

Weeding 

Earrcsting 

Diseases and injnncs 

Cost of ciiltivation 

ATcrago onUnm 

Aren 

Ttode 






5*tttvot)fttction 


Tt<r filU' T nj* li'i f • u' n\-irr of tli<' fxrL«, wliicli tire of penenl nppljcition io tlio Agri- 

( ln'r>-xf t! 'e rro\»n-v'*, »« morrlj ^ixm in onler lo prevent nnnece«irj rocapitnhtion in tlio 
c p r " in'* nn J Oh i ifontntien which il cmiliin* hii no priteti*Kinv to he con'ulercd verj full or 
in “<nr vw rv,! ^ •••ne 

•p ' “nl of t1 »' X •\V Province* tinO On Ih i* nevrlj (>8 million ncrc«, of which onlj SIJ 
m.''i 'I "c*' * aro i*ii ler cnl'n itKin Of the nncnhiviteil nri' i, Ifi niillion nerc*, or 4 1 per cent , arc 
Ti '‘irw 1 "* c 'I'lrvh’e, ml Oh ro nuti'hr nh*. iliif.lv Inrren Ditailv of the area coiii]in*C(I within 
Mc’ Il'vra e Pivi* 1 1 of t' e N -W I’rovtntev nnl the Provinee of Oii'lli are given hilow 



The large rnicint of nncnltivahle Iwl in lh« Knttnim I)ivi*ion rc«nllv from its including hut 
1 1 ’e fi* fotnlrr, nnl t>eingnImo«‘ entinlj confined to the range* of the Ilimalaja* 

Tlie Latil rwentie anni allv collectcl hj Government amounts to R* 5,70,9 ivhicli is in- 
c'ei.rvj lij ceMam oilditioaal ce* ev (o R* ti, '57,3 »,1C2 Tim fall* at the rate of Re 19 per cnlti- 
va'eil nr*e, or Re 1 .1 jnr cultivated and cultivable acre Tlio follovring table shows the revenue 
I)ivi*imhv l)ni*ion — 



The rental raaj lie assumed to ho double tho revenuo plus cesses , its amount is not even ap- 
jirosunalcly ascertamablo, since a largo proportion of tho cnltivators aro also landholders, and henco 
paj no actnal rent 

Tho total population of the NhW Provinces and Ondh as returned by the census of 1881 was 


































INTRODTJCTIOH 


44 miUions, 30* milbons of wliicli (or 68 por coni ) derive their hvmg direcllj from the soil Onl 
of these 30 mdhons, 15 milhons ire returned ns nct« cly occupied in flic capncily of landholder, tenmt 
or lahourcr in the foUovnng proportions, figures under hundreds being rcprcsonlcd'by cyphers 


Landholders— ~ Male, 

» « • 

• 

9,77,900 

t Female, 


• 

2,18,900 


Total, 

t 

11,96,800 = 7 per cent 

Jtnonfs— Male, 

•** • 

• •• 

76,46,000 

■f Female, 

•• «• 

• 

29,14,600 


Total, 

• » 

1,05,02,000 =70 per cent 

Zabouren, in pcroia-> Male, 


• •• 

8,84,800 

nent employ-— 3 t Pemale, 

» • 

• 

1,01,500 


Total, 

• •• 

10,25,800 = C por coat. 

Lalowtrs, in occa- 1 Male, 
sional employ— Jt Female, 

•• 

• •• 

9,88,900 

• • 

• • 

11,80,800 

21,19,700 = 14 per cent 


Total laboarers, 

*•» 

81,45,500 = 20 per ccat. 


The population of these Proimces is denser than that of nny European country, and trerc it not 
possible that some portions of China maj ho stdl closer crowded with humanity, it might ho confi- 
dently described as sharing with that of tho Lower Proiinces of Bengal the distinction of being tho 
densest in tho world Tho number of persons to each squaro milo of area is 415, and if tho lull 
districts of Kumaun ho included, the figure is increased to 457 Evclnding all uncultivated land, 
the number of persons supported by each square mile of tillago reaches tho enormous figure of 808, 
and this too although the urban population does not amount to 10 per cent of tho total There aro 
considerable differences between the density of population in tho aanous parts of the Proamces, 
as well as in the propoition in which furhan population stands to rnral, as is indicated by the 
following table — 



hfeemt 

Sinslon 

Robilfclisnd 

SiTlSIOO. 

Aprs 

Dimion 

Allahabad 

Division 

Bennies 

Division 

.Ihansi 

1 Division 

Knmsnn 

Division. 

Ondh 

Division. 

Population— 

jumji 

i 

■■ 






per square mUe of loUl 
nrea^ 


1 477 

m 

418 

535 


84 

409 

per eqnate mile of cal- 
tirated area, 

H 



730 

078 


1,322 

867 

Fcrccntage of urban popu- 
lation on total, 

■ 


u 

9 

7 


4 

6 


Tho density of population in the Allahabad Onasion would bo oven larger per culhaated mile 
than that of the Benares Diaasion were not its hmits catended to tho Bundclkhand Districts of Banda 
and Hamirpwr, which aro geograplncallj distinct from the rest of its area The fact that the culti- 
vated area of tho Himalayan liiU tract supports n larger population than that of anj other portion 
of the Provinces is at first sight surprising, but indicates how closely density of population is coimcct- 


• Obtamci by cslctOstion only, since mesns o£ liTcbhoad w»a only taken note of in case of petsons engaged in some 
occnpstion and not in case of their families 

t la their otm nght, ca taetely os each ate ooi 

t "Urban” population inelndcs tha inbabitanU of all towns consisting of n eotthnooas gronp of bnildioss mth a popnia 
tion of 6,000 souIb and upwards 


















TVTRODVCTION-. iu 

cil « ith coriiinJy of nmWI * Tiiw con«u!orxhon i? nleo of n»sist>»nco in necountuig for iho incrcaso 
of popnJijion one goe« oi‘twar(I«, o%on nlthough concnrrcn(I> ■nith n diminution in tbo proportion 
of that portion of ii iiliioh *cohs it< hxolihood in trade nnd inanurncturc 

Ttio nio«t important ch*a of the commumtj from an agricultural point of mow is of course iho 
tinantry itliout touching on the complicated subject of land tcnurci, the cultiiators of tho Pro- 
aince* maj Iw broadly cla«ifittl according as thej hold their land under a nghl of occupani^ at a 
fair rent, or arc liable to lie ejected at the pleasure of their landlord Tlic percentage of area held 
in occnpanca right in 23 out of the 30 toiiiporanlj settled N -W Proainces Distncts is shou-n by 
Dm«ion« lx low f Xlie figurc« Ime lieon calculated from tho agricultural returns for 1879-80 


Pcrrrnlagc of area 
lirlJ m oetupan- 
ty ngbl to total 
ccltirated ares, 

Metwl 

niriiioa 

Rohnibsed 

Dtrbloa 

Acta 

Dtriiion. 

Allfthabftd 
DUltfOR, 
cxclodin;* 
nxiiils nnd 
JftBnpDr 

Btnarcs 
Olvlnon, 
incinding 
Ba<ti sod 
Gomkhpnr 
only 

Jbsns! 

Siriaton 

ICnmann 

Division, 

incinding 

Tami 

only 

1C 

20 

33 

30 

15 

6 

23 

Anodier importmt cou'-idenlion in estimating tho prosperity of tho cnltivating classes is tho 
nverage <i7e of holding To asccrinin this is n task of some diiHcuUy, tho only reliable source of 
information Iwing Pcltlemenl ofiiccr’s pargnna rent-nte reports, winch do not in every case contain 
the required •tatietics of the cnllivniing population The subjoined table epitomizes tho result 
of compiling all niailahle information on thw subject, md tho differences wbch arc brought out 
ippo-ir the more striking if tho Districts for which figures arc procurable are classed according to 
gcognphical po«ition 

Artroje nunber e/ aerts per 
hotdmj— 

of occupnniy tenants, . • 
of tenanU-at-mll, 

Upper Dolb 
111 tncts of 
Ssbiranpnr, 
Maxs'Tarosgnr 
Sfeeret, 
Bnlondthsbr 
and Aligsrb 

Snddle Doib 
Obtnete of 
Slotirt, Agra, 
Eteb and 
MslnpnrL 

lower Doib 
Districts of 
Fsrnbfaabad, 
Cswnpoic and 
Fatcbpnr 

Trans Ghigra 
Distticte of 
Basti and 

GoraUipar 

Jtobilkbasd 
Distncts oC 
Bijnor, 
Moradab&d, 
Bareill/y 
Filibhtt, 
Sbibjahinpst 
sod Bodaon 

Bosdclkband 
PBtncta oE 
JalaiUi 
Zbmirpar and 
Ba&da* 

8G 

72 

G6 

57 

37 

26 

89 

31 

52 

86 

62 

49 


Tlie dccrca«c in sire of holdings from west to cast is aery strikmg, and to indicate how natur- 
ally the dilTerenl Districts fall into tho classification which has been adopted, I cite below tho average 
area of occupancj lioldmgs in a few of them — 

In the V/tper Veil In tie lUidte Deil In the Zomer Doit 

Mazaflataagar, 7 4 Etah, CC Farukhabad, 3 6 

Bulandshabr, 9 8 Mampnn, . . 43 Cawaporc, . 3 7 

Aligarb, • 0 5 

It IS admitted that beyond doubt tho cultivating classes of tho Meerut Dnision are the most pros- 


• An abnndaat demand for labour, and the diEcullr of extending cnltiration arc conenmot canres — W a B 
t In Oodh occupancy tenants ate onlv 1 pet cent, and ate drawn exclusively from ex propnetaiy classes — W C B 
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perous m the Promces, and the largo sue of boMmgs there \ronld seem to bear a sigmScant 
relation to tbs Density of population would bo ospeoted to fumisb an explanation of these differ- 
ences in the area of holdings, but it is very far from supplymg a complete answer to the question 
The between the holdings of Bundelkhand and the trans-Ghdgra Distnets is undoubtedly 

coincident with a great difference in population, but no satisfactory reason can bo discovered from 
tbs source for the differences in the holdmgs of the Upper, Middle and Lower Do&b and Sohilkhand 
The proportion of urban to rural population furnishes some clue in tbs case,bemg, as a rule, greater 
in Distnots where the area of holdings are largest The following table compares tlie density 
of population per cultivated square mile and tho percentage of urban to total population, m the same 
groups of Districts as are referred to m the precedmg table — 


Population per cultivated square 
mile, • 

Pereeutage of uibau to total 
population, . 

Ditto after deducting popula- 
tion of tho city at each Dis- 
trict head quarters, 



Middle Dodb 
Distnets ot 
Uottni. Acts 

IioworDoib 
Distnets o£ 
Eanikbabad, 

Etab' and 
Mosopnti 

Cavmpota end 
Estehpnr 

7288 

8481 

13 

11 

7 

8 



BnnSelkhnna 
Distnets of 
JalsoD, 
Hamlipnc 
and Boado. 


745 0 419 6 

14 9 


Tho last Ime of figures has been added in order to give some indication of the dutribution of 
the urban population, which has almost as much effect m lessonmg the pressure on the bnd as i<s 
actual amount. 


The difference between the size of holdings in the Upper and Middle Dodb may be therefore 
partly due to tho larger proportion of the population wbch is absorbed by towns in tbe former 
tract Tho decrease m the size of holdmgs in the Lower Dodb is sufficiently accounted for by tho 
largo mcreaso m density of population, coupled with a decrease m tbit portion of it wboh denies a 
livmg from trade or manufactures Both these conditions are greatly exaggerated m tho tiuns-Ghagra 
Distnets, without, however, leadmg to any further dimmntion m the size of holding, possibly becanso 
it IS already tho smallest wbch can bo made to find employment for a family In these Districts, 
therefore, there is a large accession to tho class of labourers, a large proportion of whom are librally 
as well as practically the bond slaves of tbeir employers Tho condition of sbvery offers a refuge 
from tbe pressure of competition, and tho certamty of daily food may be held some compensation for 
tho loss of a liberty wbch only manifests itself m an insufficiency both of worh and nourishment 
It may bo mentioned boro that the statistics m respect to the area under the different crops w bch 
arc giien in the followmg pages are reliable only in the case of tho 30 H -W Provinces Districts, 
wbch arc under settlement for a period of 30 years, and m wbch an elaborate sj stem of land record 
IS mamfamod In the case of 12 Ondh Districts, the 5 N -W Provinces Districts under permanent 
settlement, and the bill Districts of tho Kumaun Division, all figures wbch are given must be accepted 
as bemg merely approximate 

The agricultural year of these Provmees includes two complete seasons, tbo one, bnown as tho 
kbarif, embraemg tbo ramj months of the summer and autumn, and tho other (the rabi) the cold 
weather months from October to Apnl Durmg tbo khanf the conditions of w armth and moisture 
arc almost if not quite tropical, and tbe crops grown in tbs season (tho numerous tribe of millets, maize, 
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V 


riiv, coltnn, ic ) nro nil of n Irojncil or *u1>-tropical clnrnclcr. Tlio nbi scison on tbo other hand, 
xMth an OM ngi'to>nj>enlnri' Imt hilK* jn of tint of the Ilnglnli eninmor months, is well suited 
for the j>r»vlm.tuni of th« ino-t clnnc(on«lic crops of tempomto htitiidci, wheat and barley under 
poi-vl c«Ui\“Hw« \ wWiwg n proilncc which i« fnllj equal in quality and qnnnlitj to that obtained 
in I'nglanil or Vniorita 

Both blnnf an>l nbi nnj 1 k> di\i<t<vl info two fu1i-eca«on« The natiio ngncnltural 3car com- 
mences with the fir*l of the month of /uwr, (a date which aanes on the solar calendar, but which 
corresivmds on an aienge with the middle of September,) from which the soinngs of the carl^ rabi 
Cvimmenee Tlie-e include ino‘tl\ ganlon crops «nch ns Uht*(Brat^\ea ghuca ), rdmddna (Amaranlhis 
carrots and aegetable- of Biiropean origin (cabbage*, broccoli, tnmips, Ac ), which npen 
in Janmrj* and IMiniarj, two months before the regular rabi harvest commences The sowing of 
the more important rain crop*, including nil the cold weather cereal*, commences in tlio middle of 
Oc'oWr, and oontmnes till the middle of Noscmlicr, and alihongh there is as a rale little or no rim 
afier the end ofSeptonilior, set the ground generally retains snflicicnt moistnrc to ensnro the proper 
germination of (he fetxl The date of lnr\e«ting lhe«o crops snry a good deal m diflcrcnt parts of 
the I’rosmee*, but in ninet di‘(ricfs tlies* arc all off tbo fiidil b} the middle of April 

Tlie month* of April, Jins and June constitute n snb-*ca'on, termwl bj natives sdid or “cvfra,” 
but vfbieb nns !«* more coiiscnienltj trenleil a* a portion of the klnnf The principal crops pro- 
tlaol in tbe‘e month* are of the melon InlKS, grown in manured pits on sand banks in the bed of 
a rise-, and tbo small millet I nown ns rhehna (Pamatm mdmeeum), ssbicli requires copious irrigation 
Tlic*e ripen in June At the end of Jlaj or beginning of June indigo and mnizo nro sown where 
irrigation i* ns ailable, since both these crops should lie got into tbo ground if possible at least three 
wcel 4 litforc the nut* commence— mtligo, hecan«o cxcossivo moisture is apt to damp off tho young 
plant*, an 1 iinire, 1)ocau*o it is as a mlo followed by a rabi crop, and it is thoroforo a great object to 
g(l it off the ground n« «oon as po*«iblc Ploughing commences actively with tho settmg in of tho 
rains at the end of June or beginning of Jiilj , the fir*t crop to bo sown being cotton, then nee, and 
til" greater millet (judr), and lost of all the «piked millet (b<!/ra) It is of the utmost importance 
tint all the land dc*tincd for nlu crops should Iw ploughed up at the boginnmg of tho rams, so as to 
catch the mn in open furrosv, and since tho whole of tho rabi should bo ploughed and roplonghed at 
least four limes during Jnlj and Augu't, tho cultnator finds no lack of employment m tho intervals 
between the wccdings of his klnnf crops 

Sugar-cane is *omcwlLat cscoptional in its season, being sown from January to April, and cut 
during tbo following cold season It is most proporlj reckoned ns a klianf crop 

Tlio soils oier tbo greater portion of the Provinces bemg of alluvial ongm, do not exhibit any 
such ftrikmg difference* ns are seen in a tract where tbcj base been formed by tho dismtegrahon of 
rock in eilu Tlio flnnal action to which most of tho soils of tho Provinces owe their ongm, must 
have effected the more or le *3 completo intermixture of tho results of the denudation from which they 
arc domed, and the mam difilrcnco between one sod and another lies more m mcchamcnl condition 
tlinn tn composition Local differences in tlio strength of tho nver current would result 

in the separation of tho finer from tho coarser parhdes of earth held in suspension, the latter sinkmg 
much slower than the former, and being tliorcforo deposited m greatest quantity wbore the current 
was slowest — in still water channels and back waters Differences in tbo size of particles are often 
associated with differences in chemical composition, and to some extent this process would, therefore, 
tend to tho separate deposition of tho particles of different lands of substances, such as for instance 


In many Snl) Himalayan trncta Mi a an impoilant field crop — W C B 
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clay and flint (sand) To tho conhnunl changes in the river hed and consequent variations in the 
currents must bo ascribed tho great irregularity in tho distribution of sand and day bods both above 
and below tho surface, which is one of tho most stnlving geological features of tho Provinces Tho 
irregularity m surface distribution must have forced itself on tho attention of ovory ono who has had 
occasion to oxamme tho soils of oven a smgle village, and that this irregularity prevails to a consider- 
able depth beneath tho surface is shown by tho very difibront strata through which oven closely 
adjacent wells are often found to havo passed 

In the portions of tho Provmoes which lio north of tho Jumna, soils are classified by native 
cultivators mainly with reference to tho proportions in which clay and sand enter into their composi- 
tion Tho general term for a clay soil is maty&r, if very stiff, such as is found along drainage hncs, 
it IS known (in tho Eastern Districts) as dolra, and if of tho poorest quality, only fit for nco cnltii'a- 
tion, as dhauhar or Uiaput At tho other end of tho scale a soil of almost pure sand is called With or 
halva, while loams are collectively known as domat, local terms being rash and setcat in tho Meerut 
Division, and seolali in the Eastern Districts The light reddish loam which is found over a great 
portion of tho Provinoos, and which is generally accompanied by extensive irrigation from earthen 
wells, IS known as taigun (Meerut), or moro generally jiiZia otptlotali Usar is tho name applied to 
tho reddish clay which is rendered infertile by saline matter 

In tho tract known as Bundelkliand* south of the Jumna, soils exhibit much moro dnorsity, tho 
most charactonstic of them being tho stiff black loam called (pai excellence) “ cotton sod” or mdr 
This stretches in extensive isolated plams over a largo tract of country, and is of remarkable forbhty, 
prodnemg oxcoUont crops of cotton, millets, wheat and gram without irrigation, and with very rough 
cultivation Irrigation is rendered unnocossary in ordmary years by the great rotentiveness of mois- 
ture ■which characterizes this soil, but oven were it necessary it ■would be impossible, smeo mdr when 
dry splits up into fissures of surprising depth, ono or two of which would effectually swallow up a 
w hole day’s watering A hghter coloured mdr is known ns Idbctr, which is also very sparsely irrigated 
A grey loam which is greatly benefited by mannre and ■water is called paraa, and rdnlar is a light 
yellowish infcrtde soil which extends over a great portion of the country, especially in tracts inter- 
Eccted by ravines 

As to tho alluvial ongm of tho sods of Bnndolkhand there can be no doubt, and their dissimi- 
larity from those north of tho Jumna may bo explained on tho hypothesis that tliey were domed 
from Central Indian instead of from Himalayan ddbns Tlie chemical composition of mSr is com- 
pared below with that of tho sod of tho Government Farm at Cawnporo Tho farm sod may bo 
nccoptod ns a fair sample of tho hght reddish loam ■which occurs over a largo portion of tho Ganges- 
Jumna Dodb Both analyses were kindly made by Mr S A Hdl, B Sc , Meteorological lloportor 
to Government, and represent tho condition of tho samples after havmg boon freed from all uncom- 
bmed water bj exposure to a heat of 125 0 
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Since It ^ould prevent nnj salt from being -ttn-bed more Ibnn ft few inches dovm into the euhsoil, 
•when it had been once brought to tho surfaco bj capillar} nclion 

Hxinlar is tho name given to ft form of carbonnto of hnio, close!} resembling stalagmite, which 
occurs in bods n few foot below tho surface, nnd is found hero and Ihcro in mo«l districts of tho 
Provinoes It is espociall}: common m tho districts whero usar is preinlont, nnd has been often as- 
cribed ns one of tho cantos of salino cfllorcsccnce, which it would nndonhtcdl} assist by slopping all 
downward water percolation It occurs in either irregularl} -shaped nodules or in blocks , in the 
former shape it furnishes tho matonal for the metalled roads oior nhnost tho whole of the Provinces, 
and in tho latter form it is an cflcotiio malennl for bnilding piirpcc" 

A curious fact connected with it is that exlmusled licds nro known to form ngain in ft few years, 
if the holes from which tho} were dug arc filled in nnd levelled 

India has long been known as an exporter of saltpetre (potassie nitrate), its cliniatc being pcctt- 
harl} favourable to tho oxidization of ammonia nnd consequent production of mine acid. Kitrates 
occur largely in tho soil and well water of numerous loc.ihbo3 in oveiy District of tho Provinces 
Tho places whore they are found may nhnost always bo recognirwl ns village piles of great antiquity, 
and the} nro heliovcd to ho formed from tho filtration of the sowago which saturates tho ground of 
ov or} alley in a v illago, and gives a maniirial v alno to tho water of tho v illagc tank Tlie nitrate which 
IS found etfloresomg on tho surfaco of tho ground, nnd which is particular!} common on old wall*, 
built with mud from tho village tank, is nitrato of polasli (saltpetre), nnd nnder tbo name of nona 
mtttt IS often used by cultivators ns mamiro for tobacco Tho nitrate found m brackish (or Uidri) 
well water is nitrate of soda (chih saltpolro), since mlrnto of potash ts held up by the «oil nnd never 
therefore reaches tho subsoil water A7uinwntcr is of con«idorahlomamirial value to growing crops, 
hut cheeks tho gerramation of seed if applied licforo sowing, and hence villages winch nro dependent 
npon it are nnahlo to suppl} b} irrigation any dcficienc} of natural moisture at tho timo of sowing 
the rahi crops 

It 18 a striking illustration of tho nnlural fcrliUt} of tho soil that tho Imlinn cultivator can make 
shift with so little manure as ho does, although the small sire of tho holdings allows tho land hut little 
rest, and much of it has been under cultivation from remote nntiqnit} TIio exclusion of animal food 
from tho Hindu dietary, is an insupcrablo bar to tbo nltcrnalion of meal growingvvilli corn growing, 
which is held essential ou most English farms , and two-thinls of tho dung of what cattle are kept 
for draught and milch purposes is consumed as fuel, and only reaches tho land ns inorganic ash Tho 
whole of tho dung which falls in tho homestead, and much of that which falls m tho roads nnd fields 
during tho dry months of tho year, is collected b} tho women of tho house, made into round flat fuel 
cakes nnd dried m tho sun, and it is onl} in tho rainy months, when it would be impos^iblo to do this, 
that the dung finds its way on to tho cuVtualor’s muck heap In an ordinaiy district there is ono 
head of homed cattle to every two cultivated acres, plough cnttlo constituting rather less than half 
tho total number, milch cattle (chiefly bufTaloes) nnd calves forming tho rest Tho average weight of 
the sundned droppmg of a huUoch per diem may bo taken as 4 to 5 lbs , so that even if the whole of 
tho supply of cattle dung was carofally utilized and none burnt for fuel, tho amount available per aero 
per annum would bo only a httlo over 10 maunils Tho keeping of sheep and pigs nnd goats is con- 
fined to tho very lowest classes of tho people, nnd is on so small a scale tliat it has little or no influ- 
ence on agriculture 

Tho consumption of cattle dung ns fuel is, however, necessitated by tho scarcify of wood and im- 
possibihty of ohtaming either peat or coal to fiU its place, nnd there can ho no doubt that n largo 
proportion of cultivators make good uso of tho supply of manure which is available Tlio core and 
most valonblo portion of the muck heap is tho cattle dung collected during the rains, on which aro 
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The implements arc it is true of the rudest kind, hut the patience and porsovennoo of the cultnator 
compensate to a great cstcnt for the jnetficienoy of his tools, and although a smglo ploughing may 
merelj scntoh the surface, the twelve or fifteen ploughmgs which are commonly given for the more 
anlmhle crops produce a tilth which for depth and fineness might he cnaicd by any Jlnghsh market 
gardener The smallness of the holdings render tune 6f comparatively little value, and the general 
weakness of the cattle only permits of the land being ploughed, so to speak, by instalments In 
places, however, where higher cultivation is spreading, and crops such ns sugar-cane are more generally 
grown, the need of a more efficient plough appears to bo felt as is shown by a great increase in tho 
size and weight of tho native implement In general shape the plough is vexy similar to tho one 
used m Egypt at the present day, and m England at the time of tho Heptarchy In its idea it may bo 
considered a pickaxe drawn by bullocks, tho handle bomg the plough beam, one arm of tho pick the 
plough share, and the other arm the handle or stilt It therefore tears and does not cut tho gronnd, 
and weight for weight, and depth for depth, is infimtely heavier to draw than tho modern ploughs 
of Europe or Amenca It is m fact a grabber not a plough, and merely stirs the earth without 
invertmg it Although there is a general sunilanly in tho shape of plough throughout the Provinces, 
there are very wide differences m its practical efficiency As a rule it may bo said to consist of a 
short beam of wood (the body or Ai?r), in which arefixed (1), the beam (or hdns) by which tho plough 
IS drawn, (2), tho sole (at parethc^ which carries an iron spike, (the answering to the English 

share , and (3), tho handle (muilm or c/in iyd) Tho general appearance of the plough varies with tho 
angle at which these parts are attached to tho body, tho position of which vanes from bemg almost 
perpendicular to being quite horizontal, m which latter case tho plough sole is fixed into one end of 
it and both are in tho same hno In some looalibes there is no separate stilt or handle, but tho upper 
end of tho body is prolonged upwards in a curve to servo the purpose, and in another common variety 
tho stilt, instead of being fixed into tho upper end of the body', is earned down bclund it, and bolted 
to it by the hmder end of tho beam which passes through them both 

The plough is at its worst m the rice districts of Oudh and tho Benares Dmsion, where it is of 
ludicrously small size, often only weighmg 17 or 18 lbs It is m these Distnots too that tho agricul- 
tural cattle arc poorest and weakest, possibly on account of tho poverty of nee straw as fodder 
Syieaking generally tho efficiency of tho plough may be said to mcrease as wo go westwards, tho 
ordinary plough of the central Doab weighmg about 28 lbs , while that of tho TV'estom Districts 
(Meerut, Muzaffamagar and Sahdranpur) weighs nearly 50 lbs , is bound with iron round the 
edges of the sole, and instead of a short spike for a share, has a long iron bar which projects behind, 
anS can bo thrust forward from time to time as its pomt wears dowm At a long mterval comes the 
nagm plough, used for cane cultiiation in parts of BundcUvhand, which weighs 4 mannds, tears up 
the soil to a depth of 18 mches, and is drawm by eight bullocks, tho cultivators clubbing their cattle 
together and ploughing their fields turn and turn about Biindclkhand also has another character- 
istic iniploraont, called the baUiai, or hoe plough, which is simply a large hoe draivn by bullocks and 
u«ed for scarify'ing tho surface in the rams 

The plough IS frequently converted into an efficient seed drill by having a bamboo tube attached 
to its stilt, dowai which tho seed can he dropped 

For breaking up the clods and levellmg tho gronnd, the implement m most general use is a 
heai-y flat log of w ood (the fienga, mat, patch, or pdta') drawn by two pairs of bullodcs, tho dm er stand- 
ing on It to mcrease tho weight In the M-estorn Districts a roUer (hUa , ), neatly fashioned of tho 
trunk of a tree, m common use espeenlly for sugar-cane cnltii-ation, and is generallv preceded m tho 
field by a light description of log clod crusher, called matra 
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TjHijicaopcnd-! <>0 on tlip cflicicnoj of tlioilniiftW powerjilnl afon words mi) bo added 
on the cstJle winch nro U'-cd for nKricnHural pun)o«os. Thc«o aro almost entirely IntlloolvS, suico 
Imnaloo-, thmipli common in inanj pirts of the Pro\incci, are not capablo of continuous effort m a 
hot ‘■un, Hid arc furllior di-qimlifiod in «omo places bj casfc prejudice Careful enquiry Ins sliowu 
llni Iben is one plmiRli bnllocb or buffalo for cierj «Ji or 5 acres cultnafed TIio bullocbs may bo 
nllier locallj bred or imported In the Ca-itern Districts local bred cattlo nro tho rule, and m tlio 
Wi-tem Districts the exception, and it follows that tho cattlo of tlio Eastern Districts aro tho worst, 
and of those of the 'Wesleni Distritls the best, in the Proiinecs In tho Districts of tho contril 
Dp lb, enquiries base shonm that imported cattle constitute about 45 per cent of tho total Tho 
principal brocding grounds in tho Proamccs aro tho jungles which fringe their upper and lower 
bonier below the Ilimalaj-as on one side, and tho Central India hills on tho other So far ns numbers 
go the Pnb'llimahi'anbrcedinglract IS the most important, but for qiiobtj tlio Bundclldmnd is very 
far snpenor * But ibe tracts from wbicb iliebest cattle nro dn\cn aro tboso known ns Mewat and 
Unrri iiia, the former 1\ iiig pnncipallj witlim tlio terntorj of nati\ o Bajpntana States, and tlio latter 
in the Punjab District’ of Itohtak and Ili'-'ir Thousands of cattlo nro brought annuallj from thoso 
tracts to tho large cattle fairs held at Batc-ar, Ilinkkanpiir and cbcwhcrc, where they change hands 
from one «et of dealers to aiioihor, hj whom thej nro retailed to tho cultnators 

The imporlance of tho part plaj cd hj irrigation m the ngncnltiiro of tho Pronnccs may bo 
jndgftl of hy the fact that it isf applied to at least one acre ontof c\ery four under crops, and if thoso 
erpps are excluded which are grown in the rainj seasons, tho proportion rises to ono in csery 2f- acres 
Till’ I* at tho ont’ol fomowhal siirpri'ing, ’inco the smallest ns orngo annual rainfall of any District is 
21 51 inches, wliidi would ho considered nmplj sniHcient in English farming But the rainfall m- 
sload of heing spread (Iironglioiit tho jear is almost whollj concentrated m three or four months, 
and is «o capricious iii its qu ihlj niul its distribution, that farming scarcelj rises above speculation in 
great portion of tlio Proiinces, iinlcas provision bo made to supplement tlio rainfall by irrigation 
The nmloubteil increase in irrifpUon during tbo British occnpation is tbereforo casilj explained, since 
with tbo incrca'o of population it became a matter of incrcising importance to render harvest pros- 
pects as secure ns po'-ible 

The inoa«oon rams wbicli commence about the end of June aro, as a rule, over by tbo beginning 
of October at latest, and tbo rabi crops nro not sown until a fortnight I itor than tins Theoretically 
they should ho rcfrcshwl bj tbo winter rains, which are duo by tbo end of December, but practically 
ibis onlj occurs in the IVcslcrn and Sulj-IIimalajan Districts, and in tlio centre and south of tlio 
Prov jjices, unic's prov ision bo made for irrigating them, they bav o to mako shift from sowing time to 
harvest on tbo iiioialnre, wliicli tlio soil rotamc<l after tho end of tbo monsoon Even during tbo 
inontbs wlicn tbo monsoon rains nro at tlicir height long breaks often occur, vvbiob are ospcoially 
barinfiil to the mairo and rice crop, and lienco it comes that tboro is a coiisidorablo amount of irriga- 
tion in the kbarif season if water can be obtained with moderate trouble and expense 

Tlierc 13 a verj considerable difference in the average amount of ramfill winch is obtained by 
different parts of the Provaiiccs, and wo should primA facie expect to find corresponding differences in 
Ibo extent of irrigation But tbo comparison Is complicated bj a number of other differences, (those 
in f icibiy of irrigation and cliaraclor of crops being tbo chief,) and the relation Ix-twoon lainfnll and 
iriigation is tbertforo to some extent obscured Tlio following figures aro derived from the annual 
agricultural returns of tbo 30 temporarily Boltlod N -W Provinces Distnets, bomg based on the 

• TIic arerjige qaaliljr of Sab lijmnlajan breeCs is poor, bat Ibcy prodnee some of the finest cattle in India — VV 0 B 
t Judging from llic tclums of tlic 30 ^ V, I’rounocs tcmponirily tetUed Dislncls foi which alone statistics me possessed 
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averages of the past three years The area rmdor sugar^no and indigo has been oxoludcd from that 
under hhanf crops, sinoo they ato both Bovm durmg Iho hot weather, and their imgation is therefore 


not dependent on rainfall 
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Tho largo amount of irrigation m the Meerut Dmsion ns compared nitli tliatin Bohilkhand, 
although tho rainfall of both la very nearly tho same, is duo to tho f icihlics offered by tho Gauges 
and Jumna Canals, and will ho noticed further on 

Tho influence on irrigation of variations in rainfiill is of course vciy marked, irregularities in 
distribution having, however, much more effect than irregularities in tho total annual fall Tho 
following table shows this very olearlj Tho differenco botuecn tho area irngatcd in 1879-80 and 
that irrigated in 1880-81 seems disproportionately small when compared with tlio diilorcnco in the 
rainfall, but whereas in tho former year tho ram was all concentrated into four months, in the latter 
it was much more evenly distributed, there bemg a considoroblo fall of ram m tho cold weather 
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66 
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81 

64 
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89 
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Irrigated area (in 
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ID 1879 80, 

14 20 

4 48 

11 77 

6 75 
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72 


in 1880-81, 

17 52 

8 84 

15 91 

6 98 

15 91 

71 



The sources of irrigation may bo classified as (1), wolb , (2), streams and tanks , and (3), canals. 
It IS noticeable that the most important of these sources are prmcipally replenished by tho Himalayan 
and not the local rainfall All the prmoipal canals draw their water from Himalaj an streams, and it 
IS possible that the water table from which the wells are supplied is ftd more by, so to spe ik, lateral 
percolation from the direction of tho Himalayas than by downward percolation of tho local rainfall 
The average area irrigated from each of thoso sources m tho 30 temporarily settled N -W 
Provinces Districts for which reliable statistics are available is given bdow — 


* OalcaUtcd on the falls et Distnet bead qaarten 
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The JiUc pxliil)il« 'oinp >ntcrc«iing eontniiU As regnrds ficilit^ of obiaimng cannl irngition 
l)j-* M<'on>l nnd Agrx Dnj'ions iro about on a par, but in tlio Moornt Dnision tbo areas irrigated 
from wells and from canal* arc nearly equal, wliilc in tho Agra Division tlio area irrigated from wells 
li double that imgalwl from canals Tin* is possibly duo m some part to a greater tenacity of 
tlie ‘Oil* in tlie Agra DiM«ion, wliieli mabcs well construction mncb easier and more remunerative 
Irrigation from *trcains and tanks i* comparatiacl^ unimportant except in tbe Benares Division, 
where tlie'o 'ourccs arc replenished each year by much hcaMcr monsoon rams than reach the TVest- 
cm Di'lncls 

Irrigation wells may lie diaidcd into masonry and non-masonry, tho former costing from ten 
to tweni} tunes as much ns tho latter, but being of course far more ctficicnt and durable In con- 
structing a masonrj well the English system of under-pinmng is not practised , a hole is dug down 
to tho water loi cl, in which tho masonry is built up, and tho cjhnder is then sunk bodily down 
through tho soil until it moots a stratum of suflicicnt tenacity to bear it The smking is effected by 
excavating tho earth from the centre, and heavily weighting tho cyhndcr, and it is evident that this 
would be only possible in a soft alluaaal soil Should a clay stratum not bo mot with the well is a 
failure, since sand will blow up from holow os water is drawn from it, and the cylmder therefore go 
on sinking Tlio irregularity m tho distribution of sub-surfaco strata has been already noticed, and 
to commcnco sudang a masonry well requires therefore a cortam amount of enterprise as well as 
capital Tho number of buckets which tho well will carry depends on its diameter, and commonly 
vanes from one to four Tho cost of tho well depends very greatly of course on its depth, but if 
water ho 80 feet below iho surface, may bo estimated ns Bs 200 for a smgle bucket, and an extra 
Its 100 for each additional one Earthen wells aro much cheaper, and under favorable circum- 
stances do not cost moro than Bs 10 or Bs 12 1 Bat their cost and durabili^ depends veiy greatly 
on tbo strata through which they pass In some places they will last without repair for 10 or 12 
years, while in others they need ro-exoavation each season In very few cases can one he sunk 
without passing through at least one layer of sand which is blocked from fallmg in by a lining, 
mgemously constructed of basket-work, grass bands, or wood, which is fixed in the well for the 
depth through which the sand extends "Where the layers of sand are very numerous or contmnons 

* Percentage lowered &om the inclnslon of tho Bondelkhend Districts of Banda and Hamirpnr, in which there is little 
or VO Smgatioii* 

f Jo xooojr tracts where the water lerd is high a hole in the groond which will water a few biswas can be dog lor a rupee or 
erenless^W C B 
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it IS impossible to construct eirtbcn ■wells, and if there is no chy stratum within a reasonable dis- 
tance, masonry wells for reasons gnen above are equally impossible Unfortunately tins state of 
tbrngs is not at all cvccptional 

The supply of water in a well vanes considerably according ns it is draavn from below an im- 
pormcable bed of clay or merely from loose water-bearing 'trata surrounding the bottom and sides 
of the well “ Sprmg ” wells arc, therefore, those which have been sniik down to the clay through 
which a hole is then bored, while percolation wells end m loose sand In the first case a plentiful 
supply of clear -water rises from a basin which forms below (he clay, while in the second case there 
bemg no such reservoir the water drams but slowly into the well, being much impeded by the sand 
which IS mixed wath it 

In places whore tho water table is at a greater depth than 55 and GO feet from the surface, cul- 
tivators do not consider well irrigation profitable, and for this reason wells occur but rarely m tho 
high tracts pier-lookmg nier beds 


IVlien tho dopth to water is more than 12 or 18 feet, tho water is lifted by a leather bucket 
drawn by bullocks, and although this means appears a rude ene, yet experiment has shown that it is 
far from being mefiScicnt Tho capacity of tho bucket anries between 12 and 25 gallons, and it is 
suspended by a rope winch passes over a wooden pulley fixed aboao tho well month, and is secured 
beyond to tho yoke of tho bullocks In order to gi\c the bullocks all the advantages to be denied 
from dead weight, tho run is oxea'vnted m tho gronnd, and forms a steep slope doivn winch the bullocks 
literally hurl themselves, tho dnver often subscribing his own weight by «ittmg on tho rope There 
aro considerable difierenecs between tho capacity of the bucket, tho size and efficiency of the pulley, 
^d tho slant of the buHock run, which aro often stncUy localized, altliougb with no apparent reason 
Kim west of Aligarh tho pnUeys aro all neatly made in wheel form and aro of largo size, while cast 
of Ahgarh they aro merely rough discs of wood gcncraUy fir loo small for efficiencv 

'""'I™*'.'” 

ao huUooks, and one to empty tho bucket at the woU month Tho /Ih svstem saves the difference 

^ Lrs a da^lo 77^7"*^ *0 work nearly 

pair Hence tho ‘“o «“ “ 'jacket which is larger than could ho used wath a single 

Ckcdt "f 1 "-k as two hiiok^ts 

Work^ by mffoi, and the labour of two men is thorefore saicd 

There are no differences m soils dentb 7 f ^ 

depth of 27fS L! il.f T ftom which ivator is raned At a 

35 feet it increases to 72* hrs^p^o^r^he^rof ho^^e-powe^, while at 

20 feet and Jth acre at 40 feet hx parts of Eohilkl T ff 7 ^ 

in parts of Eohdkhand, Ondh and tho Benares Diiasioiis, coolies 
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nro ■somoiMuc* mod m'sttMd of ciltlo, vhon «i\ (o eight men nro omplojcd on llio ropo nnd nro con- 
«idenWy mo^' olheiont thin nn engo p nr of hullocks 

The IVr«nn vhool or Norn (ni/mf), ^^!neh is commonly u'sed in tlio Punjib, is only fonnd in 
the 0 ProMtiees in two 'mill nnd icry dHitnitlir tmcli, one comprising pnrt of the Jhnnsi, and tho 
othern pirl oftlu'S'ih’irinpnr District It con-<isls ofnlnrgoicrtical wheel fixed oicr tho well month, 
cirri mg in cmllo's ropo bciniig a ^enes of cirlhcn jnr* The \ihccl is turned by an irrangomont 
similir to the modern “ gm, *' a piir of bnllooltS tnrinng a horirontil wheel geared by largo wooden 
teoili into the end of tho shift. of the lerticil wheel Tho lower portion of tho ropo dips into tho 
inter, nnd ns the whet.! tnrns cicli jar is siitmiorged in turn, iiid is brought up filled with water, wliieh 
It empties into n wooden trough «o soon is it turns tho summit Tho machine is only used for short 
deplli«, nnd will, with water 20 feet from the surface, irrigate nhont }th norc in a day when worked by 
two bullock* and ono min It co'fs from Its 25 to Us 50, but its workminsliip is usually of tho 
nnighetl po"'ihlo do'cription, nnd it is lerj far from yielding tho maximum possible amount of 
work 

The (Ififtilh, or loser lifil, con«i«t* of a long pole hinged neir ono end to a p« ot between two eirthen 
or wooden pillars, and cirri ing i rope with in earthen pot at tho end of tho long arm, and a countor- 
poise of dn clii at tho end of the short arm The pillars arc fixed ot a short distance back from tlio 
monili of tlie well, »o tint tlio end of llie long arm comes dircotly oicr tlio well when the pot is 
lowered into the water Owing to tlio counterpoise \crj little exertion is needed in lifting the pot 
The liii can only bi employ etl for depths Icss than 12 or 1 1 ftet, nnd is clncfly used m tbo Sub-Huna- 
layan tract and in fin\ntilc pi tins where water is near tbo surf ice, nnd wells nro mere holes m tho 
sand fc<l by percolation, whicli would bo completely emptied by a more rapid method of raising water 
Its co«t 13 from He 1 to Rs 3, nnd worked by two men off and on during a day it will irrigate Jth 
acre from a depth of 10 feet The feoblcne«a of the lift and of tho well wliicb it works is, however, 
coiiipensatwl for by number, there being ono to cscry' tsvo or tlirco fields, ami the long straiglitr polos 
standing erect, like the ma«ls of shipping, nro a aery prominent fcaturo in tbo scenery of a Dhonkh 
tract Another lift used under similar circumstances is tho charUn, winch consists of a wheel bear- 
ing a rope with nn earthen pot at each end, tlio ropo being worked alternately in each direction, ono 
pot coming up full while the other descends empty 

Tanks arc nio«t cxlcnsiscly used for irrigation in the Benares Division, whore tho rainfall is 
lieaiicr and tho *oil more Icaacion* than in the Central nnd Western Districts Along tho sontliern 
edge of the Province, and on tho border of tlio Central Indian lull range, there are numbers of magni- 
ficenl tanks winch were constructed by natiio princes of tho diandol dynasty, but merely ns append- 
ages to temples, and not ns irrigation works ns lias been often popularly supposed Attempts have 
liocnmadc to utilire them ns rescri oirs for small irrigation canals, but with not very conspicuous 
success In the Sub-IIimaLay an tract irrigation from streams is extensively praefasod, a dam being 
thrown across the bed at the end of the rams, and avatcr-courscs led off from above it Tho rights 
winch different Milages situated on tho stream Imo in those temporary irrigation works are settled 
by custom, tbo power of damming tho stream being often shared by different villagos, and exercised 
by them in rotation ono y ear after another 

The ordmara means of raising aaater from tanks and naois, and of lifting canal water avhen 
delta cred boloav the surface load, is the swing basket, aaluoli consists of a sboa el-shaped basket of 
cither bamboo or leather (called boi m tho former and haul a in the latter case), with strings attached 
to its corners, by means of avhioli tho basket is swung baokavards and foravards by two men standing 
one on each «ide of the hole from winch avater is to bo raised, nnd almost on a level anth tho place on 
aalncli it is to be dcliacrcd At the commenooment of each forward swing the basket dips into tho 
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xrater, and emerges with a load whioli it deposits at the end of its swing on a raised hasm, which 
forms the end of the distributing channels or ono comer of the field to ho irngatcd Great dexterity 
IS acquired in the nse of this lift, which is worked by moiomcnt of the body and wnsts, with hut 
littlo strain on the muscles of the upper arm Sometimes two arc worked at tho same lift, ono hchmd 
the other, tho swings hemg of course carefully kept m tune Tho depth at which tho lift is most 
efficient is 3i feet, when three men working turn and turn about can irrigate Jths aero in a day 
I’ll© or feet is tho maximum depth to which a singlo bucket is worked, but occasionally a scries 
of them IS employed to lift from depths of 10 or 15 feet, being arranged in stops ono above the other 
Tho efficiency of this method of lifting water ontirclj depends on tho labour supply, and it is there- 
fore in most common use in tho thickly popnlatcd Districts of tho Middle and Lower Ddb and the 
Benares Division * 

With tho oxception of tho temporary water-courses of tho Tarai and sub-IIimalnynn tract, 
all the canals m tho Provinces are tlio property of Gov emment They may bo classified according ns 
tliey draw their water supply from snow-fed streams, from streams mcrelj fed by tains, or from tanks 
In tho first class fall tho two Jumna and two Ganges Canals, in tho second, tho Diin and Itohilkhand 
Canals, and the canals in the Bhdbar below tho Knmann hiUs, and in tho third class the Bnndclkhand 
O-inn U which arc at present working Tho Siirda Canal, the project of which is still under consider- 
ation, will, if made, fall in tho first, and tho Botwa Canal in tho Jhnnsi Dii ision, now under constmo- 
tion, falls in tho second class 

Tho area irrigated by these canals in the last three years is shown below — 




Banx. 

EuAiur 

Totau. 



18T8TO 

1879-80 

1889 81 

1870 79 

1670 80 

18BD-81 

1878 79 

1879-80 

1850-81 



sexes 

seres. 

seres. 

seres. 

seres 

seresa 

seres 

seres 

SCICS 

Clatt I ^Snovofed jRiver CanaZt I 
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Eastern Jumna, 

• • 

1,81, :S8 

1,12,201 

1/18,408 

j 1,10,722 

93/132 

1/>7,461 

2,91,950 

2,10/183 

2,35,803 

BebU and Agra, •• 

• • • 

83/181 

30,260 

IBM 

1 40,181 

20,911 

87,027 

1,23/176 

67,197 

1,41,403 

Ecom Ganges— 











Upper Ganges, .. 

• 

7,25,872 

6,07,937 

1 8/19,378 

4,83,850 

i 4,01,171 

8,05/164 

12,09,228 

9/19,403 

0.04,927 

Lover Ganges, 

m 1 

C,2G2 

28,890 

S/19/iOl 

10,482 

10,BS3| 

1,83/170 

10,691 

89,779 

6,83,471 

Clast Aiuer Canatf ^ 





! 





Ban Canids, • 

»• • 

9,007 

8,801 

6,897 

8/197 

6,100 

0,111 

18,204 

14,904 

18,308 

Benor Canals, , 

• 

1,281 

1,780 

2,011 

« 

660 

2,808 

1,281 

2,380 

4,819 

Bobiibband Canals, 

• • * 

67,237 

00,277 

29,985 

21,079 

18,081 

67,0141 

78,910 

85,258 

87,029 

Bhdbar Canals, 

• • 

ISAM 


16,800 


** 

*• 1 

46,410 

46,904 

40,300 

Ctau Ill—Jhnt Canals 










BnndclVhiind Canals, 

* 

1/sn 

1 1/161 

l,00i 

188 

39! 

237 

1,799 

1,748 

1/145 


Total, • 

11,11,03! 

! 6,89,S8( 

1 10,78,80! 

6,70,468 

6,67, 18C 

7,00,185 

17,82,090 

14,40,872 

17,78,996 


These fignres show the cropped area irrigated, and hence mdndo twice over the area which hears 


• Imgaliou by imt a excecamgly common in Onib nnd B6UWjimi--W 0 B 




















JMBODtCTIOK 


svil 

Iwo crops in ilio year. Tlte Table on page xin preceding onlj shows the actnal area to which water 
was applied irrc«pcclne of tho number of crops raised by it, and which is considerably less than 
tint indicatc<l by these figures 

■\Yilh tho c'tceplion of tho E-istern Jumnn, which dates from tho time of the Mogul emperors, 
all Ihe'o canals Inio been constructed b}* tho British Government, the most recent bemg tho Agra 
nnd Lower Ganges Canal", tho former of which was not fully opened until 1878, and the latter not 
until 1879 The great varntions in tho area irrigated hy tho Agra Canal mdicato that it has not 
3 ct acquired a settled hold of tho agncultnro of the tract through which it passes Tho progress of 
irrigation on the Lower Ganges Canal is obscured by tho transfer to it of a portion of the Upper 
Ganges Canal, winch also accounts for the decrease of irngation indicated in tho returns of the latter. 

These canals represent n total outhy of about CJ crorcs* of rupees, and are worked at a total 
annual espendituro of 19 laklis of rupees, yieldmg a net profit of from 4 to 5 per cent Mo com- 
pnlsoiy water rate is as'cssed on tho ullages through which tho canal passes, but whoever wishes 
for tho inter takes it, h« land bemg snbseqnontl 3 measured up and charged for tho water at a rate 
which vanes with tho kind of crop grown, nngmg botween Es 6 per acre for sugar-cane and Es 3 
for wheat or barley Different crops require different amounts of water, and this method of assess- 
ment 15 therefore to some extent based upon tho amonnt of ivater used, although a smgle imgation 
renders a culbvator hable for the full amount 

Canal inter ma} reach the cultiiutor cither flush with tho surface of the ground, when ho has 
merely to allow it to flow over his field, or at some depth below tho surface, when ho has to lift it 
Begird 13 paid to this in tho canal tariff, “flush” rates bemg considerably higher than those for 
“lift," but not in all cases ns high as the full value of tho difference Tho rates per acre are sum- 
manzed below — 



Upper GoDges 
and Eutera Jumna 
Canals 

(rates as ongioalW 
fixed) 

. 

IiOirer Guges 
mi Agra Cansls, 
(rates u recenUy 
ransed.) 

Sunar-cane and net— 

ss 

A 


ss 

A 

P 

riusli, . 

s 

0 

0 

6 

10 

8 

Lift, 

3 

5 

4 

3 

5 

4 

Tobacco, ojpium and tejtlailes— 







Flosli, . . 

3 

0 

II 

4 

B 

0 

Zllft; • • • 

2 

0 

B 

2 

B 

H 

AW r«ti eropt, mdijo onef cotton— 



■ 


■ 

■ 

Flush, 

2 

4 

H 

3 

H 

o 

•• * 

1 

8 

it 

! 1 

' 8 

' 0 

All Lian/ crops not tpeei/ied above— 







Floshi « « «• • • 

1 

10 

8 

2 

D 

a 

Lift, 

l| 

10 

II 

HI 

0 1 

0 


Imgation has of course a vety different value m different parts of the country, but these rates are 
fixed for the whole Provinces, and afford therefore but httle mdication of the real value of the water 


* ExcIbsitc of tbarges on acconot of Interest itnp&id ia back which sodoants to crores The total locoiae of the 
ji89 amounted to aearlj croi^i so that xf oo charge is made on acconot of compound interest the deficit only amounts 
to a Httle OTcr elght7 thousand znpees* 
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It must not ba imagmed, however, thit tho whole of tho area irrigated by canals would bo other- 
wise umrngated Unfortunately tho earher made canals wore nhgnod through tho most fertile parts 

of the Provmoes, which m general wore already abundantly supphed avith well imgation, and m these 

tracts the effect of the canal in ordinary years has been in great measure merely to supplant one 
kmd of imgahon by another, without directly mcrcasmg tho productiveness of tho countij', otherwise 
than by releasmg labour which would otherwise be employed m raismg water from wells-- To arm o 
even only approximately at tho proportion of tho canal imgatod area which would have been irrigated 
from other' sources had the canal not been m existence is a task of extreme difficulty, especially m 
case of tho oldei canals Tho only data which are available aro (1), tho reaenuo enhancements made 
at the last settlement m canal irrigated districts , and (2), tho income from tho rate noav loaned from 
landholders on land aahich tho canal has conaorted from nmrrigated to irrigated smeo settlement 
But irrigation was only one of many considerations which dotermmed tho amount by winch the 
reaenne of a District was enhanced, and to estimate its proporbonato avoight as compared avith that 
of improaement m communication, nso in pnees, ic , would bo difficnlt if not impossible, espociallj 
as the acouraiy of tho area returns professmg to show tho extent of imgahon before the construc- 
tion of canals is open to very great suspicion In tho ease of tho Agra Canal, however, matters are 
less compheated, smeo it was not opened until after conclusion of settlement, and hence all land 
which IS exclusively mdebted to tho canal for its imgahon is assessed to owner’s rate Tho coUco- 
lions of owner’s rate durmg 1881-82 indicate that 36,900 acres out of tho total area irrigated 
•(1,35,421 acres) would otherwise have been dry, so that tho area on winch the canal may bo pre- 
sumed to have merely supplanted exisfing moans of irrigation forms ns much as 72 per cent on 
the total But the value of canals as a. proleelion against drought can bo hardly over-estimated, smeo 
in a complete failure of ram wells have been proved to bo a very far inferior resource 

It remains to give briefly an mdioation of tho comparahvo cost of irrigation by tho diflcrcnt 
methods described above, and for this purpose it is presumed that the bullocks used on tho well would 
be kept m any case for ploughmg, and tho only charge made on account of them is tho cost of tho 
extra food which imgahon work would necessitate their receiving Tlie wages of a labourer are 
taken as two annas a day, and tho labour of the man who distributes tlio water m the field is not 
taken into consideration Tho field to bo iragatod is presumed to bo under wheat, and to receive 
three waterings 


Sonree of imgation. 

Height 
to irhich 
water 
lifted. 

Area 
irrigated 
la one day 

1 Pneo 
paid for 
water 

! 

\rcnr and 
tear of ircll 
and implc 
ments and 
interest on 
capital 
ontlaj if 

OB/ 

Cost or Z-Anoun. 

Total cost 

SuKocht 

Men 

Per 

day 

Total 

Per 

day 

Total 


feet 

aero 

BS A. 

B8 JL 

TL A 

B A. 

B. A 

B. A. 

BS. A. 

Kacha well worked by lever lift, 

10 

ilh 


0-8 



0-4 

6-0 

6-8 

\7e\l TTOrked by one nnir 










bullocks, ^ 

SO 

ilh 


2-4 

o-s 

2-13 

0-4 

S-I2 

8-13 

PaMcn well worked by one nmr 





j 





bullocks, 

SO 

i‘b 


S-4 

0-3 

2-lS 

0-4 

3-12 

9-13 

Tank by swing basket. 

4 

jth 

• 





4-8 

4-8 

Canal by swing basket. 

S 

ilh 

1-8 





8-6 

4-14 

Canal flush, . 


S 

8-0 




1 


3-0 
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The low cost of cinnl irrigation ns compared vnth other methods is very slnltmg, and jot it 
nppcar« aerj doubtful whether tho rates would bear much raising Tho value of canal water to a 
cultnator is much loosened bj tho uncerlaintj of its supplj’ Tfator can only bo legally taken 
during certain periods which are fixed for each villngo, and should there bo a groat demand for 
water higher up tho distnbutarj-, or tho cniinntor’s field bo Eituntod at some distance from tho 
siipplj channel, it not iinfrcquenllj* happens that water is only obtninnblo at aery irregular periods 
And even with a regular or coiitinuono aaatcr supplj* irrigation can often only bo offcoted at irregu- 
lar iiitcnails, oiving either to tho mpacitj* or caprico of undcr^officials, who to n great extent control 
disinbiition, or to the cnniitj or rcquirciiicnts of a moro powerful neighbour, who is enabled by 
the position of Ins fields to engross inoro than Ins sharo of tho water allowance Tho importance 
of tinielj irrigation to crops can bohardlj oacr-cstimntcd, and henco it is no uncommon thmg to seo 
cultivators working their wells for tho moro aalnable crops within a stone’s throw of a canal dis- 
tributary, since in tho one case, the water supply is certam e\en if costly, while in tho other a 
sudden fiilnro of water iiiaj entail tho absolute min of tho crop Tho difforcnco botwcon the cost 
of canal and that of well water may bo taken thoroforo as the measure of loss winch the cultiva- 
tor coii'idcrs it po'^ible that ho maj suffer from the supplj not bomg tuned to suit his crops Of 
the numerous objections which arc from time to time urged against canal irrigation, this appears 
to be tho onlj one which is founded on a sohd basis of trath 

Tile aicragc siro of farms is so small, ranging from 8 6 acres in tho Meerut Division to 3 acres 
m the EnMern Districts, that a largo ■<haro of tho cullwation is homo by “homo” labour — tho 
labour of the cultivator himself, his wife and his children Tho octual cash expenditure incurred is 
therefore genorallj insignificant, except in those localities where very high farming is practised, and 
tho production of crops such ns sugar-cano or potatoes necessitates tho emplojanent of a good deal 
of hired labour Still, howcicr, it mnj bo said that it is fair to appraise homo labour at tho rates at 
which it could oblam romiinoration if lot out to hire, but under any circumstances it would bo diffi- 
cult, if not impossible, to aaluo tho care and attention which an industrious cultivator and his family 
npplj to their land out of hours, and ailiich often serves to extract a profit under circumstances avhich 
othcmiso avoiild allow of none The amount of this extra labour vanes of course with the mterestof 
tho tenant in his land, and reaches its maximum on tho case of those who have acquired under tho law 
a right of ocenpanej' at n fair rent No allowance for extra labour is made in tho followmg calcula- 
tions, which show tho cost of each operation if labour bo valued at rates prevaihng m the Cawnporo 
District, which are rather higher than those of most other parts of tho Provmces These calculations 
form the data on wluch tho cost of cultivation given under tho head of eaoh crop is deduced 


Opcntion 

Cost per aero each time 
practised 

BmiABES 

PloagbuiB, 


-|12|- 

A pur of plough bullocks with plonghmou 


can bo hired for Bo 0-8-0, and will plongh an 
aero in a doy and a half 



Harroiring (or clod crashing), 

-|2/- 


ficed, 

• • • 

variable 


Sowing, •. 

• • • • « 

- -/IS/- or -/14/- 

If sown bioad-cast Bo 0-13-0, if dnlled Be 
0-14-0 

Weeding, 

• • 

-/12/-tol/8/- 

Be 1-8-0 for khonf weeding. Be 0-12-0 for 
rabi 

Watching, 

• • • • 

./12/- 

For khonf crops only. Two watchers for 20 
days at Be 0-1-6 each per diem will watch, 




day and night, 5 acres 








IMlBODTJCMOK. 


Openhon 

Cost per acre oacb time 
practised. 

Bemabsb 

Bespmg, .. . .. 

1 

1 TariCH. 

r Assuming produce to bo 20 mannds groin 

IhreshiDg, ••• 

3/-/- 

J One pair bullocks (at 8 annas) ond one man 
] (at 2 annas) will thresh out 108 lbs. m a day 
(of eight hours 

Cleaning, 

-|e/. 

Assuming produce to be 20 maunds gram 

U'atennff— 



Canal dues, •, 

variable 

Imgation is assnmed to bo with canal water, 
and by a lift of 4^ feet 

Labour of lifting, . 

1/2/- 

Labonr of distnbnting, 

-/21- 


Labonr of making Water beds 

- 131 - 


(once m a season only), 


Manure, . 

3j- per 100 maunds 

Manure is not ordinarily sold, but will as a 
rule command this price if in the market 


The figures which profess to show the avorago onttnra of each crop aro \oty far from bemg 
nhsolntely reliable The sirihing of an average for tho outturn of agricultural produce is n task of 
considerable difficulty, even in countries whore tolerably full information is possessed, and Government 
can obtain willmg assistance from pnvato agriculturists In India tho difficulty is one that can 
hardly at present be surmounted To the uncertainty which arises from ignorance, and from a 
greater diversity of conditions than occurs in European or American agnculturo, there is snporadded 
tho error which results from wilful mis-statement, centnnes of oppression having tangbt tho Indian 
cultivator that he is likely to benefit more from tho ignorance than from tho cnbghtonment of his 
rulers To these causes must bo ascribed a divergence of authority that would othorwiso seem 
ndicnlous Three sub-divisions of tho Sahdranpur Distnct, for instanco, aro represented as enjoying 
such widely different outturns of wheat as 12 maunds, 18^ maunds, and 24 mannds, respectively 
It has been considered advisable, therefore, rather to found tho estimates of aierage outturn on 
a few selected authorities than to attempt to find a mean between a large number of confiicting 
opimons, and amongst the authorities on whom greatest rebance has been placed may be mentioned 
the Bareilly and Azamgarh Settlement Beports, by Messrs Moens and Beid, and Mr Wright’s Memo 
on tho Agnoulture of tho Cawnporo District Any lessons taught by the results of experimental farm- 
mg on the part of Government in these Provmoes have abo been carefully borne in mind It avill 
be noticed that m many oases the averages which are assumed are considerably higher than those m 
ordmary acceptance with Government offioiab, but there are few thmgs so certam as that tho outturn 
obtamed by Indian cultivators is very generally under-estimated, and there oven have not been wantmg 
statisticians who have succeeded m demonstratmg that the greater part of Tnflinn farmmg is earned 
on at a considerable annual loss to tho cultivator and the country Tho lowness of current estimates 
IS partly due (as has been mentioned above) to wilful under-statement by landholders and cultivators, 
who are slow to see in the cunosity of Government any object other than an morease of taxation, 
and partly perhaps to statistical difficulties experienced by Settlement officers desirous of mamtaming 
what IS considered the proper ratio between rent and produce With the mcroase of population and 
dimmuhon m the size of holdings, tho produce per aero rises very greatly Bents rise at tho same 
time, but not by any means pan poem, and the proportion between rent and produce has a tendency 
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therefore to dccrcnse In bicknnrd parts of the PrOMUces •\>hcro farms aro largo and cultiratwn 
low, rents are gencrallj paid m kmd, often amounting to lialf, and lory seldom to less than a third, of 
the produce , the produce, hoivoier, bcuig so small as not to mako the landlord’s share worth more 
than Re 1 or Rs 2 per acre Smaller farms necessitate a larger produce, but the increase is obtain- 
ed at an crpcndituro aihich will not admit of a proportionate increase in rent In such cases rent 
maj bo as high ns Rs 10 per acre, and still not represent more than I’eth of tho gross produee It 
has, howcicr, been customary to regard rent ns measured with moro or less exactness bj ^rd of the 
produce, and this prmciplo has been not imfrcquently reconciled with facts by understating the pro- 
duce when tho rent seemed unduly low 

The distribution of tho rabi, klinriT, and total cropped area amongst tho moro important crops 
in the 30 tcmporarilj settled N -W Provinces Districts is shown below in tho form of a percentage 
The Ggures haio been calculated from an aicragc for three jears — 1878-79, 1870-80, and 1880-81 


Crop 

^CBCl:^TAOC ON 

Crop 

Febcestaqg ont 

Khnnf 

HflblaQiI 

satJ 

trcA 

Total 

arc&r 

Ebanf 

area. 

Rabiand 

gaid 

area 

‘ Total 
area. 

y. 

Khanf 

Joar, 

Bijra, 

Arhar, 

Juar and Arhar, 

B&jra and Arhar, 

Maize, . . 

Riee, 

Urd, 

Moth, 

Colton, 

Colton and Arhar, 

Sugar-cane, 

Indigo, 
redder crops, 

Garden food crops. 

Garden non-food crops, 
HiscclUneons food crops, 
Miscellaneous non-food crops. 

107 

77 

10 

121 

77 
67 

213 

20 

10 

41 

09 

48 

20 

20 

01 

01 

78 
18 


1 

ra 

1 

Jtabi 

Wheat, . 

Wheat and Barley, 

Wheat and Gram, 

Barley, 

Barley and Gram, 

Gram, 

Peas, 

Masnr, 

Potatoes, 

Opmm, 

Tobacco, ... 

Melons, 

Vegetables, 

Garden food crops. 

Garden non-food crops, 
Miscellaneoas food crops, . 
Miscellancoas non-food crops, 

! 

! 

• 

28 6 
95 
81 
185 
19 2 
10 8 
88 
10 
01 
18 
02 
02 
01 
01 
02 

1 t 
30 

IS 4 
42 
38 
63 
95 
48 
15 
04 
01 
06 
01 
01 
00 
00 
01 
06 
15 
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FIELD AID GAEDEN CEOPS 

OP THE 

NOETH-WEST PEOYINCES AND ODDH. 


3?A.I^T I. 


TRITIOUM SATIVUM, Lam: 

[T7(?e Plates li^ and Is ] 


Esou^ti, Trhe&t, VcnSAcnLAU, gohtm, gohtm, gondnm (Persian) 

Nnlnral order Gramnea, tribe Jlordeea An annual borbaecons grass Stems many, 2-3 ft 
bigb, erect cjlindncal, jointed, liollow except at tbo swollen pubescent joints, smooth, stnate, glan- 
coiLc Leases few, distant, sheaths long, not ufiated, smooth aboie, usually hairy on tho lower 
surface , lignlo short, truncate, tom , blado G in to 1 ft. or more in length, linear, gradually 
Lapcring to a point, smooth or avith a few scattered hairs, ciliato at tho base, glaucous green Spike- 
lets 3-5-llowcrcd, (the terminal Gower always barren,) sessile, compressed, distichously arranged on 
the two sides of a Gatiened excaaated hairy rachis, tho whole forming an oblong linear cyhndncal or 
sub-quadrangular spike 8-5 in long, and anth a few abortive spikelets at tho base Glumes 
2, equal, boat-shaped, oblong-oval, bard, smooth and polished, midnb extended into a sharp point 
inth forward pnckles Pales 2, about equal in length, tho lower boat-shaped, obtuse mucronato 
or awned, tho upper thin, papery, transparent, with two lateral nerves, edges inGexed, ciliate 
Lodicnlcs 2, hairy at the top Stamens 3 ; Glamcnts slender , anthers large protuded at tho time 
of Gowering Ovary obovate, trancate, haiiy at tho top , stigmas 2, nearly sessile, feathery 
Fmil (tho gram) enclosed within but not adhering to tho pales, about ^ in m length, ovoid or 
roundish, Gaitened on the ventral side and with a deep longitudinal groove, white yeUow or reddish. 
Embiyo minute, on one side at tho base of hard Goury albumen 

Tho countless vanctics and suh-vancties of wheat which are grown in these Pro- 
vinces speak volumes for tho importance of the part which it plays m the agncnlture 
of the country. It is only with rico that we Gnd anything like the differentiation , 
which years of natural and artificial selection have produced in wheat It would be 
futile to attempt to classify these vaneties by the vernacular names which they bear, 
since these names are in most cases of very local application, and even when used over 
an extensive tract of country are often found to be apphed to totally different vaneties 
in different parts of it. All that is possible hero will be to indicate the lines on which 
the vaneties may be most rationally classified, noting the vernacular names of a few 
of the most prominent ones 

The most convenient pnmary snb-division of wheats is into starchy and glutinous 
or soft and hard, the former contaming a larger proportion than the average of starch, 

• References — Eam Enoycl Melh ii. B5i Bentley anaXnmen MTeiicinri Fhnta 29t T vvlgart, V,n , Fowelt 
Pnni Prod, 225 , Drory Uscfnl PI 431 P arfiinim, Boxb PI Ini S 859 P AiJerntmi, Roxb le. 
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and teing tlius especially fit for the production of fine flour (jnatda), while in the wheats 
of the latter class gluten predominates, rendering the grain especially productive of semo- 
hna {sttji) Grains of the first class break easily, with an opaque pure white fracture, 
whilst those of the second class arc difficult to break or bite, and appear more or less 
translucent Soft wheats are in most demand for the English market, but hard wheats 
command a market in Mediterranean ports for the production of maccaroni, and arc 
preferred by the Natives of the country as the more wholesome for general consumption 
Each of these classes may be sub*divided into two sub classes distinguished by the grain 
being white or red, and the varieties included in each of these sub classes may bo further 
grouped according as the ear of the plant is or is not furnished with awns or " bearded ” 
To mention some of the vernacular names winch are of most general application, daudi 
or dudia is the name of the variety which stands at the head of the list of soft white 
wheats, and which has been pronounced by English* experts to be equal in value to the 
finest wheats in the English market Mundia or ;»»> iha (lit shaved) is the term applied 
to beardless wheats, generally white, but not so markedly so as the daudi Hard 
white wheats are called ladha in the western portions of the Provinces Ptssi generally 
denotes a soft red wheat, and laiha or lalha a hard icd wheat Gangajalt (a common 
term in the Bombay market) is applied to many different varieties, and its only general 
application appears to be mixed red and white hard wheats A curious lound berned 
vanety, which somewhat resembles pearl barley, is called paigliamban, and was apparent- 
ly an introduction from Arabia 

Wheat IS giow n to a larger extent than any other crop The area under either 
wheat or mixtures in which wheat has a place, amounts in the whole of the N -W 
Provinces and Oudh to some 11 lakhs of acres, 51^- lakhs of which are in the 30 
temporarily settled N -W Provinces Districts, constituting 40 pei cent of their total 
cropped area, and 21 per cent of the area under rabi crops The cultivation of wheat 
grown alone reaches its maximum in the Meerut and Bobilkhand Divisions, where 
winter rams may be safely reckoned upon, and it is in these Divisions that the finest 
varieties have their home In the drier Districts of the Agra and Allahabad Divisions 
and Bundelkhand wheat is raiely grown by itself, and is geneially sown with either 
barley or gram, which by their superior hardiness continue to eke out a crop in cases 
where the wheat would fail from insufficient moisture 
This IS clearly shown in the subjoined table — 


Percentage to total 
rail cropped area oj 

Mcerat 

Di^ isioa 

Robilkhazid 

Division 

Af-ra 

Division 

Allahnbid 

Division 

cxclndiDg 

Jaonpur 

District 

Benares Di\i 
Sion incinding 
Asoingnrh, 
Basil and 
Gorakhpur 
Districts only 

Jhonsi 

Division 

KnmatKi 

Division, 

inctading 

Tarai 

District only 








Wheat alone, 

Whoat in mixture, 


47 8 

14 2 

26 7 

12 2 

92 

22 1 

15 0 

14 9 

n 8 

60 8 

58 4 

82 

Total, 

56 2 

62 0 

38 9 

31 8 

29 9 

72 6 

66 6 


• A«e Dr Forbes Watson a report on wheat samples collected by the Indian Qoiernmcnt and forwarded to the India Office 
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Wljont IS n nln crop, hcinR sown m Itic cml of Oclolier or beginning of November 
nnil ml m Mnrob nnit April. As s rule it is onl^ fowii on Innil which has lam fallow 
ilnrmg Ibe proceilmg bbnnf (eilletl ehmmax or pural), but in highly manured hand near 
mUt’c City'S it orcasioinllj follows nnire, the mawc being cut only G or 8 wcehs at the 
most bofo’-e the wheal is Fown. No particular rotation is known to be followed, but in 
t’^cts where cotton is witlelj grown, wheat is generally Mid to follow it, probably, how- 
e\er, merely because cotton in the llnrif, like wheat in the rabi, is the crop which is 
principilU grown on the best land of iUe Milage 

^^lleal IS connnonh sown mixed with barley (when il is termed y^ai), or with 
gnni as \,ill ns gniwn done. Averages struck on llie crop returns of the 30 

temponrdj settbd districts for the j cars 1{>79, 18S0 and 1881, shows the area under 
ovlicaf. wbcal-tnrlej and wlicat-grain to stand in the rehilion of the figures 32, 10 and 
Wheat gram (al<o called btrra) is hut little grown north of the Jumna, but in 
Tlu’id>’ll hand it forms one of the principal and most cliarnctcnstic crops Usually a 
wheat Ibid contains some rape or mustard sown either in pirdlel lines across the field 
or as a bonier 'ilicse flower m the beginning of rebruar} before the wheat li.is begun 
to ripen, and the contri-t of the bright jellow bands with the shining green of their 
seMing IS a feature of striking beaut} in an Indian village landscape Linseed and 
{rrvei tnUrn) are loss comnionl} sown in wheat fields. 

^MIe^t IS grown on almost c\ ory sod but the \ cr} lightest sand , a rather heavy 
loam being considered bo«t suited to it The fields of loamy sod {^domats w Inch cover a 
large portion of the Dcib, even when more isolated fcincra; in the midst of usar plains, 
bear with careful cultivation crops of wheat of surprising excellence, although unman- 
ured for vears But manure is, ns a ndc, applied to the bettor class of wheat fields 
generally in ever} «ccond or third } car, .although in quantities which would sound ridicu* 
lou«l} small to the Unghsh farmer, lions (s= lOl) maunds ncarl}'! being about the average 
It IS reported from some Districts of the Provinces (Bijnor, Fatclipur and Gorakhpur) 
tint land is occasional! j prepared for wheat by herding sheep or cattle on it, but this is 
a practice of ver} far from general occurrence 

The number of ploughing', vanes within a cry wide limits, depending not only on the 
character of the localit}- and sod, hut on the energy and leisure of the cultivator Thus 
20 ploiighings are reported as not uncommon in Gorakhpur, while two or three are held 
siifiicicnt in the black sod of IJundcIklnnd Eight plougliings may be taken as the 
average number It is csscnlnl that the land should be ploughed at the very commence- 
ment of the rams, so as to lie in open furrow and dnuk in the whole of the ram wluoli 
falls Indeed the ploughing of wheat land is often held to take precedence of prepara- 
tions for the klnrif crops .as is expressed in the proverb 

“ Ago golmn, pieUte dli4n, 

TJbI 0 Knliiye liartt Insin " 

Tlic clods are crushed and a fine tilth (wliioh is absolutely essential in most sods) 
created by dragging a flat log of wood {mai,pd(fta or hengd) across the field, the bullock 
driver standing on it to increase the wciglit 

If the ground is very damp the seed is sometimes sown broad-cast and ploughed in, 
when it IS not buried more than one inch below the surface, and is less likely to rot than 

B 2 
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if buried deeply But the two commonest methods of sowing are (1), by simply follow- 
ing the plough and droppingthe seed mtothe furrow made by it, the seed being covered 
by'the earth thrown up by the next furrow, and i2), by dropping the seed down a bamboo - 
fastened to the plough stilt Ifc is said that the advanti^e of each practice varies with 
the condition of the soil, the former beingbest when the soil is very moist, and the latter 
when the soil has somewhat dried But as a matter of fact the practices are strictly 
locahzcd to tracts nithm which either one or the other is exclusively followed. The 
amount of seed used per acre vanes from 100 to 140 lbs After the sowing is complet- 
ed the field is either left in furrow, or is smoothed mth the clod crasher, the latter 
practice being said to save irrigation by enabling the water to spread quicker over the 
surface The field is then divided off into imgation beds by scraping up little banks of 
earth with a wooden shovel 

If the soil is sufficient!} moist in October to allow of the seeds germmatmg pro- 
perly, the necessity of irrigation depends in chief measure on the occurrence of ninter 
rains This is shown in the following table, in which the normal winter rainfall of 
each DiMsion IS contrasted nith the percentage which irrigated wheat (grown alone) 
bears to the total — 



Mcemt 

Dimioo 

■ 

i 

Agta 

Divuion. 

I AllahabaS 
: Dlnsiou, 
czclna0g 
Jannpor 
DiVnel 

Benarca 
i niTision, 
iDcladinc 
Basti and 
GonVlipiir 
Distncts 
call- 

JSanai 

Smaioa 

Knmaim 

nirisiOD, 

isdodug 

Tatai 

Distnat 

calf 

formal rmninU between Kovciubcr 
](t anil Maj 31st,* 

SCG 

4 73 

2 55 

2 20 

3 55 

2 0C 

C5S 

Fcrccnlagc of irrigslcd irbeat io 
total, . 

&31 

201 

74 3 1 

C3 7 

710 

274 

32 7 


The high percentage of the Meerut Division is due to unusual facilities for imgation 
from canals Tlie percentage of the Allahabad Dmsion would have been far higher did 
it not include the two Bundelkhand Districts of Banda and Hamirpur, where imgation 
IS rendered needless, as well ns impossible, by the character of the soil 

Should the soil be too dry for germination, a watenng (called paled) must be given 
before sowing, and tins— a comparatively easy matter m Oamd Districts — occasions great 
labour and delay m Districts which rely on wells for their water supply. The instance 
of Rae Birch in the rabi season of 1879-SO shows, however, that nearly the whole of 
the usual crop area of a District can bo sown entirely on well water, should the natural 
moisture be insufficient ns it was m that year The number of avatenngs given to 
wheat vanes from one in Bohilkhand to seven or eight in the drier parts of the Doab, 
but ns n rule three or four waterings are ample even in the dnest localities, and when more 
water than this is used, it ic probably merely a cover for bad cultivation, a stale of things 
common enough in Canal Districts, where water is charged for by the crop and not by the 
amount used Careful cultivators some times gne tboir fields a weeding after the first 


• 1 Xttjs lit ec sil rtSaWl st tsth D Uriel twa^qiinrttn !n tte DlTiiioBi 
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watering, anil benefit their crops almost ns much by loosening the caked surface soil as by 
remoMiig the weed'., but this is by no means a common practice, and if the land was in 
clean condition when sow n, it is not ns a rule weeded The custom is reported from the 
lhhraichl>i«.lncl,andma} prcanil in other parts of the Proainccs, of topping wheat which 
shows an undue lendenej to run to leaf and stalk, b^ culling down the upper portion of 
the plants with a sickle This is done when the crop is about 3 feet high, and cate is 
taken not to cut dow n so low ns to damage the ears winch hn\ e formed m the leaf covers, 
but not } ct emerged, .V. similar custom obtains in parts of the Punjab w’hore however 
the aoung plant is fed down bj* sheep 

Tlie crop when ripe is cut bj sickles and earned to the threshing floor, where after 
ha\ing been allowed to dry for several da 3 s it is trodden out by bullocks, and winnowed 
b^* the simple expedient of exposing the gram and chaff to the wind by pouring them 
out of ,a basket held some b feet from the ground Should there be no wind, an artificial 
breoeo is made bj agitating a clolb, but tins adds greatly to the expense and trouble, and 
IS ill no wa\ mi cflicient subslilutc for the Ihighsh winnower 

Indian like Ilngli«li wheat suflors from the attacks of microscopic fungi, but not to 
tlic same extent, owing doubtless to the greater dryness of the climate. 

There is, howcior, a conhidcrablc diflcrcncc in Ibis respect between one locality and 
another In the Meerut and Poliilkliaiid Dmsions, where winter rams arc of regular 
oecuircneo and dcn«c mi'.fs often preiail m December and January, it would bo difficult 
to find a wheal field m which some plants were not attacked by rust, and occasionally 
considerable damage is suficred from it, while in the centre and south of the Provinces 
it often requires a considerable amount of bcarchmg in order to discover such specimens 
The commonest of the fungous diseases to winch wheat is liable is the one known as 
radtts or ymri, which appear., to be identical with tho English mildew or rust. Tho 
plant tissues become filled with minute orange coloured spores which, when npc, hurst 
through the plant skin in longiludin.il fissures, sprinkling tho leaves and ears with a red- 
dish powder. In this condition it is known to botanists under tho generic name of 
Tnchohasis, from the fact that each spore is furnished with a short hnir-liko protrusion 
or stalk As the plant ripens clusters of minute bodies appear, each consisting of a 
stalk fixed in the leaf tissues hearing a double-celled liead These bodies grow out in 
clusters, c.ach cluster appearing to the naked oyc a minute black spot In this stage the 
fungus is known as Puccinia, and was long supposed to be a separate plant from the 
TnchoLasis, instead of merely a stage in its history 

"When cars of wheat arc distorted and thickly covered with a dark brown or black 
dust, the plant is infected with the disease known to English farmers as ' smut ’ (TJstilago), 
and to natives as Handtra. Tho dust is composed of very minute globular spores far 
smaller than those of Tnchohasis, bnt resembling them m being smgle celled JRust does 
not neccssanly altogether destroy tho produce, although it almost invariably deteriorates 
it, bnt nothing survives tho attacks of mul Tho name landtaa is applied to a totally 
distinct disease in the case of the millets, when it denotes the fungus, known as " bunt ” 
or " ergot *' in England, which fills the gram with a greasy black powder, leaving the 
plant, and indeed tho gram itself, externally perfectly healthy looking. Bunt does not 
appear to he so common in wheat in this country as in England 
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The disease hnoRTi as Jalhia (Polycystis) consists of spores which fill the plant 
tissues and brealc out when npe in longitudinal fissures exactly like rust, from which, 
houever, it differs in each spore, being a spherical agglomeration of numerous cells 
(somewhat resembling a blackberry in shape) instead of being unicellular. ZalUna is 
said altogether to prevent a plant from bearing cars 

But by far the most extraordinary disease to which wheat is hable is that known 
as sehwan, in which the young wheat grains are found to be filled with minute worms 
in various stages of development, comparatively large sized, (apparently) males and 
males being associated with a mass of oval shaped eggs, from winch smaller and less 
highly organized worms emerge As the grain ripens at harvest time these worms will 
be found to have completely filled the gram, having entirely ousted (and possibly eaten) 
the males, females and egg cases to which they owe their origin The gram is much 
shrivelled and of a dark colour, and can be easily recognized as infected The most ex- 
traordinary fact connected vv ith this disease is, however, that the worms can retain their 
vitality for a very long time, although unprovided with any source of nutriment, and if 
an infected gram is examined a 3 ear after harvest, they will be found matted together in 
an entangled mass, apparently^ torpid, but showing no signs of death or decay This 
would seem to indicate that their life in the wheat gram is only one chapter of their 
history f 

Appraising the whole of the labour applied to the field, the following may be accept- 
ed as a near estimate of the cost of growing and harvesting an acre of wheat — 

ns A F 


riotiglnng (ciglit limes), . GOO 

Clod cnisbing (four times), . 0 8 0 

Seed (100 lbs ), S 0 0 

Sowing, 0 14 0 

■Weeding, .. . 0 12 0 

Jlosping, 18 0 

*0 C 0 

Total excluding irngation, manure end rent, 10 0 0 

Irrigation (Ibrio times) — 

flaking water beds, 0 3 0 

Canal dnes, 18 0 

3 12 0 5 7 0 

Manure (100 mnunds), 3 0 0 

Henl (for second class land), 7 0 0 

Grand Total, 31 7 0 


The divcr^il} of the conditions under which nlieat is grown renders the framing 
of an avenge outturn a taik of great difficnlty In a report on the wheat cultivation 
of tlio l*ravmco. drawn up for the Secrttiiy of Slate m lb7S. the general average out- 
turn was assumed to be 700 lbs , but there seems good ground for behoving that tins w 


T»-> J »lrn r t a' •- 1 » (,* 5 s j vr) ft! 5 to laj (m j snnsn each) tread oal ntatlv 310 Ib* eniio in n <liv 
Hr- . C.lV, ^s^«^’-f«.«n.l«rearP»rertlrof 

•» -' f n' . p, , ,S-re) 1- .1. X K™'" pro-’aciaB In U, pUc, , green Rail (la.s 
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far too low an estimate After collation of the most trustworthy authorities, the lowest 
aicrage which can ho assumed for irrigated land appears to be 16 maunds per acre for 
wheat grown alono and for wheat-barley, and 13 maunds for wheat-gram Witli like 
adiantagcs the outturn of wheat-barlcj would be licaMcr than that of wheat alone, but 
this IS countcrbahnccd bj the general inferiority of the soils on which it is grown, so 
that the same rate of outturn has been assumed for both The outturn of wheat-gram 
IS lessened by the j leld of gram being less than that of either wheat or barley The 
outturn of iinirrigated land depends so greatly on the winter rams, and in these the 
diflcrcnt parts of the Proi inces share so unequally, that it will be safer to frame an esti- 
mate for each Dii ision soparatcli*, than a single one for the whole Provinces 



Afeertil 

j 

nflliitkhftm] 

Agfa j 

Allaliabftd 

nenates 

Jhansi 

Kmnftim 
Division, 
including 
Tarai Dis 
tnetonly 

Total 

j 

Division. 

Dlri'ion 

Bittuott. 

! 

i 

Division, 

Division. 

Dirisioo ' 

1 

Wheal alone, • 

10 

10 

7 

7 

8 

G 

8 

9 

Wheat-barley, 

10 

10 

7 

7 

8 

C 

8 

9 

Wlieal-gram, 

0 

9 

« 

7 

8 

7 

8 

8 


It may he accepted as a general rule that wheat constitutes |ths of the outturn of 
wheat-harlcy and §rds of that of wheat-gram, except in the Allahabad and Jhansi Dm- 
Rions, where gram is the principal crop in the mixture, and the proportion of wheat is 
not mncli aboic ^rd 

The outturn of straw larics in weight between half as much again and twice as 
much as tint of gnin. When crushed into small pieces, as it is in the process of 
treading out the grain, it forms perhaps the most important cattle fodder in the 
Provinces 

Special returns of the area under wheat in the year 1876-77 were called for from 
all Distncts of the IT -W. Provinces and Oudb, and were compiled in the wheat report 
alluded to in the preceding paragraph They showed the total area under wheat in the 
Provinces to ho over G million acres, towards which Ondh contributed very nearly a 
third No details wore given, however, of irrigation, and it is uncertain how far 
the area under mixed wheat crops was included 

Below IS shown the average area under wheat m the 30 temporarily settled 
Distncts of the Provinces, calculated on the statistics for three years, 1879, 1880, and 
1881 


* In cue it n»; be thonght tbat an eatimatc to ranch higher than those irhich hare generally been accepteil regniiea 
epecial jnstification, the foUoinng tiro anthonties maj be cited Irf, Mr Moene, irhen Settlement OfBeer of Bareillj', nftec n 
Terj large number oC expenmenta extending oxer eerenil }cm, deduced n dutnet nirenige at 97S lbs., or nearly 12 maunds, 
(alley late consideration iinimyafed at itetl at imgated taui Snd, On the Cannpore Vorm m 1880, 13 irrigated fields, 
naneaj tthuh nerenatered more (Aon (iriee, yielded nn average of 1,402 lbs 17 mannds), and 10 nnimgated fields an 
nvera-e of 033 lbs (:= nearly 8 mannds) The smallest onttam obtained from nnimgated land iras 800 lbs During the 
follomng season IT imgated fields yielded an average of 13 mannds 

Only a small propovtion of the Farm land was manured in cither season, and the fields on which the averages are based 
were mo«tly cnltivated with the express pnrpose of nmving at the average onttain of wheat land nnder ordinaiy circnmstanees 
In 1880, the winter rams amonnted to only a nommal quantity, and in 1881 to 2 2 inches. 
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Mecmt 

Division. 

Uohilkliand 

Division 

Agra 

uiTision 

Allnkabad 

Division, 

cvclndiog 

JannpTjr 

1 

Ucnarcs 
Division, 
including 
Azamgarii, 
Bnsti and 
Gorakhpur 
Districts 
only 

Jhansi 

Division 

Knmann 

Division, 

including 

Tarai 

District 

only 

Total so 
tcmpomnly 
settled 
Districts 

TFAcat 

Irrigated, 

Unimgatcd, 

acres 

5,95,217 

5,27,112 

acrc» 

2,02,845 

8,09,330 

acres. 

8,76,968 

1,80,380 

acres. 

1,17,793 

67,127 

acres 

2,15,306 

88,198 

acres. 

17,959 

47,628 

acres 

11.308 

23.309 

acres 

15,85,891 

16,98,084 

Total, 

11,22,329 

10,11,676 

5,06,843 

1,84,920 

8,03,504 

65,587 

34,617 

32,28,975 

TF3ieaf-iar?<y 

Imgatod, • 

C0,9G2 


88,146 

82,046 

■ 

19,160 

3,671 

1,106 

■ 

Unirngatcd, 

1,29,836 


72,691 

46,841 


3,369 

HwiSI 

Total, 

1,90,798 

2,70,886 

1,55,840 

78,886 

2,99,177 

22,831 

4,475 

10,22,898 

Whtat-gram 

Xengnted, > 



40,824 

12.465 

700 

4,359 

4 

1.04,585 

Unimgated, • 


26,803 

83,985 

8,60,933 

525 

3,10,665 

mm 

8,20,545 

Total, 

1,38,308 

29,952 

76,809 

3,68,898 

1,225 

3,15,024 

414 

9,25,130 

Grand Total, ■ 

14,51,485 

13,12,513 

7,38,992 

6,27,204 

6,03,906 

4,03,442 

m 



The large area under wheat-gram in the Allahabad Division is due to that Division 
including the two Bundelkhaud Districts of Banda and Hamirpur. 

The net exports of wheat by rail during the throe years 1878 to 1881 are shown 
below — 



Mannds 


Rupees. 


1878 79 



1879 80 

1880-8r '1878 79 

1879-80 

1880-81 ' 


To Calenttn, 

11,81,014 

13,61,233 

15,43,379 

33,93,042 

37,22,121 

32,91,257 

„ Other places. 

19,84,092 

15,61,340 

11,95,947 

58,02,276 

43,70,831 

26,00,780 

Total, 

30,65,106 

29,22,573 

27,39,326 

91,95,318 

80,92,052 

67,92,046 


Explanation of Platt U 


1 

2 

3 

4. 

6 

G 


Rntue plant (} nnt size) 
Portion of atom mtli leaf 
Spike in floirer 
Spikclot •> 

Single flower i 

Ditto mthont tke pales J 


j iiat. size, 
enlorgeo 


7 

6 

0 

10 

11 


fnat size 


Matnro spike 
Gram 
Ditto 

Dorsal view of ditto 
Transrerse section of ditto 


^enlarged 


1—6 As m Plate li 


Explanation Plate U 

I 6 Mature spike (nat size) 
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rvoti<t!, bwley, Vrrs^crt ir, 

\n Iv'lflnpwp to the trilio ISortifur of llie nntnrnt onler f7rnminfn> Strmi min} , 

rj"i*e t ft !n^h < few, ilie np]>er one cln«o to llie «piko , 'lieiiln omootli, alrnlo , 

I piV \r-\ «1 ,irt ,l>’v!e of |eif liiieir hitreolifi*, ri)iin<!i*<l at the ln«e, lijM-rinK Rruhnll} to the npox, 
pWt c 1 1 < ;:roen Fpjl,e» hneir ohton;;, co'iiprt '«ei|, • J jn lon^; (w ithoul the tmm) , ipikelefs «esiilo, 

BTanpetJ in •h'oe« oniwo«i !i t of a flitteni' 1 ■nehi< htenl mim orci*itmillv Inrronnnd niilimcntiry 
(M* ' t) , j^h nw 2 on«,nn I nwn-hl e, emlo'ine the three «pikelot-i , piles 2, lower 

o”e f»ni 7.*iMv\l, rotin le>l on th» hirk in 1 endtnj; >n 1 lonf; •tilT iwn roiij;h with forwinl prickles , 

1 iwe' pi>e a ht‘*e •inller thin the iipp'r, lull 1, 2-iein"l, inJ with the mir/jms tnllexcil Lodicolcs 

2 ei*ire, hurt 't’men* 7, et«erte(I Otit} hiir\ on the lop ftlipjii's 2, ftithery Fruit (tho 
fpiin) n'ualh with the pie* inherent to it 

Tlie tlifierent uncfies of birley mny bo broiil!} groupcti according as Ibc cars con* 
(iin iwo rows or «ix rows of gram. The stx-rotved sancty (Iforclritm hexastiehon) is the 
one ordimrilj crown tn Hits countr} , boiring gr tins m sets of threes, aUcrnately disposed 
on cich side of the ncbis or flower slilk It ma} be easil} distinguished from wheat, 
(0 tlic beirdctl laricf} of t.hich it heirs a supcrficril resemblance, bj the glumes or scales 
which surround rich set of threo grains being reduced to lhm hairdiko appendages, 
in«tcid of forming a broid covering as is the cise with wheat The tivo-row'cd variety 
{Iforifcait dfUchi) 11 common!} cuUn.ilcd in England, but nre m this country There 
i< a ennom sub*viricty of Iwo-rowcd birlc} in which the flower scales do not adhere to 
tlic gnini, forming a continuous cot enng as with ordinary barley, but drop off in thresh* 
mg, lci\ mg the grams naked like those of wheit This sub-iiiricty is botimcally known 
as llordemn yynmoffisftr^off, and bears the vernacular names of pm^hamban or rasxdt, in- 
dicating appircnll} its mlrotludlion from Arabia It is reported ns grown largely in tho 
lulls near ICotgarh, but is rare in the plains A field of it on the Cawnpore Farm in 
1S70 jicldcd, with manure and irngalion in moderate quantity, 21 ^ maunds of gram to 
the aorc 

Tlic lot.il area under baric} and mixtures, in which it lias a place, in the 30 tem- 
poranl} settled N -W Proiinccs Districts, amounts to 47 J laklis of acres, winch is about 
20 per cent of tbcir total cropped area, .ind 42 per cent of the total area under rabi 
crops It forms an important crop m cvoiy portion of tho Provinces, being most com- 
monly grown alone m the Districts of the Benares Division, mixed with wheal, in 
BoluIUnnd, and mixed with gr.im, in Agra and Allahabad 

Barley is a labi or spring crop, being sown m October and reaped in March or 
April It IB tho crop most commonly grown on land which was cropped in the preced- 


• References — imn Sj, n mi si i PowtU Pphj Pros 228 , Bentler pnd Tnmen Med PL 293 , H hexaitteion, 
J inn JI iuUclon, Linn H caittU, Viborg (bewd)oM birlST) 
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iDg klianf season, especially if this crop was unmanured Hence bar ^ 
(lyhra) IS the usual rabi accompaniment of xndigo m the kharif, being *1«sa. 
than wheat to 'provide itself mth nourishment from a soil which has not j 
to recuperate itself by even a six months' fallow 

It IS less frequently grown alone than sown mixed with either gram and 
it IS termed hejJira) or with wheat {gojai), and the area under barley alone, 1^ 
and barley-wheat stands in about the relative proportion of 1 6, 22 and 10 1> 

Sica campestns), mustard {Brassica juncect), and the small oilseed known as du 
{Emca sativa), are commonly sown in barley fields either in parallel lines son 
apart or as a border. Dudn is especially common in unimgated fields Linse 
occasionally grown as a border 

The sods on which barley is principally grown are light and sandy, and,] 
are not highly manured The character of its cultivation depends in great ig 
the second crop with which it is associated If this crop be wheat, the coS 
cultivation may be considered as similar to those of wheat, but if it be grait 
the mixture is generally grown on the outfying fields of a village where : 
irrigation (except in Oanal Districts) aie but sparsely applied This mixi 
typical rabi crop for unimgated light land tbioughout the Provinces 

The methods of ploughing and sowing are similar to those followed for wti, 
number of ploughings is largest in Bohilkhand (wheie it is reported to be ofte 
as 12), and smallest in Bnndelkhand where two or thiee are held sufhcient . 
barley does not require its seed-bed so finely pulveiized ns is necessary for whe 
satisfied therefore with a less number of ploughings Taking the Provinces as 
probably four ploughings before sowing will be a s.ife a\ erage. Sowing takes 
Ootobei, a little later than for gram, but earlier than for wheat, and is, as a ruh 
by dropping the seed behind the plough either direct from the hand or down i 
tube fastened to the plough stilt The amount of seed sown per acre is fro 
120 lbs Should the September rains have failed, and the ground be too dry 1 
germination, the land is, if possible, watered and ploughed before being sown, 
seldom occuis to barley fields, since the efforts of cultivators at such a season a 
concentrated on their wheat 

Imgation when given at all is generally lighter than with wheat, and o: 
waterings are, as a rule, held sufficient In Districts which enjoy a tolerable 
of winter rams, such as those of the lleerut and Rohilkhand Divisions, it is 1 
imgated at all Fiom the Table given further on, it will be seen that the 
area comprises about half of that under bailey .ilone, and f tbs of that und< 
wheat and barley-gram 

Barley fields are very seldom weeded, nor is the practice of topping an < 
crop, which is said to be common in the Punjab, reported from any District 
Provinces 


Cutting, threshing and cleaning are conducted exactly as in the case of w 
The most striking of the diseases to which barley is liable is that common 
as iandtoa, wbicb is the result of tbe attack of a fungus closely allied to tl 
causes » smut ” in English corn-fields The first sj mptoras of the disease is 
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of tho car and elhng oul of Ihc stalk joints Then a blackish dust makes its appear- 
ance on (ho car and at the stalk joints, nhich rapidly spreads oicr them and entirely 
dostrojs (ho crrain. Ihcrc arc scry fen barley fields in which some of these distorted 
charred-lookinp heads cannot bo detected, and Ihej are especially numerous in seasons 
of good n inter rain. 

The cost of growing an acre of barley by hired labour may bo estimated as fol- 
lows — 

Plpnclntic (four time*), 

ClaJ crn«liing (four linifs), 

FmJ(1S0 R«), 

Sawing, 

Reaping, 

Tbreiliing, 

Cleaninc, , 


Totn), 

Imcalion (tni«)— 

CahM dnc«, 1 

Tj!Lt>our, . . S 


Rent, 


Grand Total, 

Under similar conditions the outliim of barley is from a quarter to a half as 
much again as that of wheat. This is to some extent, however, counterbalanced by the 
general average of barley land being of considerablj inferior quality to that of wheat 
land, and after comparison of the safest authontics, an estimate of IG maunds to the 
acre of irrigated land seems a fair one. The outturn of irrigated wheat-barley may be 
put at 15 maunds, and that of barley-gram at 14 maunds, since the ordinary return of 
both whcit and gram is lighter than that of barley 

For unirngalcd land the following estimates have been framed — 


ns As r 
8 0 0 
0 8 0 
2 8 0 
0 14 0 
18 0 
3 0 0 
0 r> 0 


11 12 0 

8 0 

8 0 loo 


5 0 0 


20 12 0 



MmtbI 

Diriiion 

nobtikhand 

DitisIos 

Acra 

Ditssiod 

Allahab&d 

Dinsioxu 

Benares 

Dirision 

Jbftasi 

Bivisioa 

Ivamana 

Division 

Ondb 

Barley, 

11 

11 

6 

8 

9 

7 

10 

10 

Barlcy-trlicat, 

10 

10 

7 

7 

8 

C 

9 

9 

Barley-gram, 

9 

9 

C 

7 

8 

7 

8 

8 


Barley constitutes about §ths of the total produce when grown with either wheat 
or gram 

The weight of straw (blma) may he taken as 1| times that of the gram 

The average area under barley in the 30 temporarily settled IT-W Provinces Dis- 

c 3 
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tncts IS shown helow by divisions. Tlie average has been calculated on tlie returns for 
1S79, 1880 and 1881 — ^ 



Mcernt 

BiTlSlOtte 

RohllUiand 

Diviaioo 

Ai;m 

Diruion. 

Allaliahad 

Pinsion, 

exeinding 

Jannpnr 

District 

Benares 
Division, 
luclttiting 
Aiamgatii, 
Basti and 
Gorakhpnr 
DIstneta 
Otti) 

dbansi 

Division 

Knmann 

Division, 

Inclnding 

Tnnu 

Dtitnet 

only 

Total 

Barley 

acres. 

acrc& 

acres 

acres 

acres. 

ceres. 

acre% 

seres. 

t 

Irrigated, 

XJnirrigated, • 

ml 

33,516 

2,62,830 

1,00,444 

74,178 

98,417 

83,767 


■Si 

2.868 

3,502 

7,30,370 

7,97,284 

Total, 

2,84,737 

2,80,366 

1,80,022 

1,87,184 

5,78,725 

3,656 

6,366 

15,27,654 

BarUy-Wyot 









Irrigated, 

Ummgated, 

C0,9G2 

1,29,83G 

27,120 

2,43,706 

83,146 

72,691 

32,045 

46,841 

1,93,887 

1,05,290 

19,100 

3,071 

1,100 

3,369 

4,17,420 

0,05,467 

Total, 

1,90,798 

2,70,880 


78,886 

2,99,177 

22,831 

4,475 

10,22,893 

BarUy-Oram 


■ 







Irrigated, 

Ummgated, 

1,67,679 

2,70,781 


8,63,297 

8,88,619 

1,89,313 

4,81,903 

90,605 

60,068 

4,812 

32,831 

6 

604 

8,29,207 

13,18,530 

Total, 

4,44,SG0 

1,20,711 

7,46,910 

6,71,221 


87,146 

610 

21,77,797 

Grand Total, 

9,19,895 

0,83,902 

10,83,878 

9,37,291 

10,28,835 

68,633 

11,850 

47,28,344 


No rehable data are available for determining the area under barley in Oudh and 
m the 5 permanently settled Districts of the N -W. Provinces. 


EsftanaUm <f Plate II 


> nat tizo 


1 Whole plant (redneed to } nnt. nzc) 

2 & 3 Plant in floircr 

4. Bipe apiLe 
5 Cloatcr of 3 epikeleta 1 

0 A single spikelet. j *ol**S*^ 

7 dc 8 Hack and fiunt Tievrs of i 

outer pale [ ciroied from Plato 

9 A 10 Back and front Vieira off 2?® 
inner pale 


Tnmen Sled, PI 


11 A flotrer mth tho enter pale Tcmoved (enlarged) 
13 Inner side of gram (nat. size) 

13 Ditto (enlarged) 

14. Back of gram 1 

15 Transverse section of ditto J enlarged 
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I sr>" r ih r^f-jMy r<«nil tljfjf rr^y >nlo {he npnciiUwrc of tJie^c Provinces, 
*'1 1 '"1 ff* “n llnyl »1» otKincrs round Cmlonincnts and Stud depots 

fi *{’*•« jj; ly « f 1 ' 1 tio onU l)i\i*io*i< in winch the culinntion of oats is report- 

f-1 1"» <tf^A a 'ct are Mirrx't *nd Ilohillhand, in the former of which it extends to 
V'f''** v-d in tl f ti ‘^.fiOD, ar*e« The extent of tlie cultivation in the ^rccnit 
l>ivi« e 1 1 » j -oha’>h doe lo the influence of the Ftud depots at Snharanpnr nnd Ilnpur 
(n the Mfcnil D.s'ricl), and it inaj he noted tint the Meerut and Hohilkhand Di\i. 
t.rns r'? tin 0 d/ lo-ahties -n the Proimces where horse breeding is largely practised 
by i atne « 

n.e niUh.'tion of oils diflcr* in no r i\ from tint of barley they ire, ns a rule, 
p^own on the bft'<T eh»s roils near iilhge sites, three fields in exer} fixe being irrigated 
in the Meerut division, hiit onlj one field in exerj fittcen in noIiiILIiand Mhlh a copi- 
ous supply of water it has been found lint o its are an invaluable green fodder crop for 
the cold season, jielding as raanj as three cuttings, and then making sufficient groxxlh 
to bear a linn crop of gniii A large area under oats is most succcs^ull} treated in 
tins x.ay each jear at the Ilissar Goxcmmcnl Cattle Farm. tVhen grown in this man- 
ner they class rather as a green fodder than as a gram crop 

Col P.irrol of the Faliaranpur and ICamal Stud depots reports that oats appear to 
exhaust soils sen rapidly, nnd ihalcxen with manure nnd irrigation the outturn greatly 
decreases if the} are grown continuously on the tanie land 


* Itefcroncca — IJen 6p la r/l I P T9,CcBil«j«siirrimcDX(tlictniiirUiiU,S92;KtmtliEflnln I’l i 801 , Stead 
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The cost of cultivation per acre may he taken as the same as that of barley, and 
the outturn as 18 maunds on irrigated, and 10 maunds on iinirngatcd, land 

The area under oats as relumed for the year 18S0-8 1 in the 30 temporarily settled 
Districts of the Province is shown below by Dnisions . — 


Imgatcd, 

Ummgated, 


Mcernt 

BiTision 



Urnsrcs 
Allalmbad DiTiaton, 

. , Dhlsion, incluilini! 
tscIidiOK BMtUnd 
Dirinon Jannonr GnnVhjmr 
DUtncL DNtnets 
enij- 



Kumann 

Dirition, 

incindiog 

Tatal 

ni«*r!ct 

bnly 




Eijilanation cf Tlate III 


Enfan plant (reduced to j nat aue) 
Portion of stem vntli leaf l 

Panidc in fmit. 1 

Spikelet j ’ 

Ditto, npo J 

Flower and npper pale 1 

Iiowcr pale J ** 


'nat aize 


^enlarged 


8 Oraiy with plumose styles and 1 , 

tlio ciliate iodicnlca / enlarge 

0 Gram (nat sue) 

10 Ditto, grooTcd side ■» 

11 Ditto, bacl. view >cnl 

12 Ditto, vertical section J 

13 Ditto, lower portion (mneb enlarged) 
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EvGiiTSH,rice, Vernaoulab, dhan (unhusked), obawal (husked), baranj, (Persian) 

Natural order Grammem, tribe Oryzeas Annual Stems numerous, varying in height from 
2-10 ft , lower portion floating or creepmg, erect above, cylrndncal, jomted, smooth, sinate 
Leaves with long close sheaths, the lower ones without blades , ligule prominent, often an inch in 
length, lanceolate, acute , blade linear, tapering, acute, 1-2 ft long, and upwards of an inch in 
width, pale green, rough, edges serrulate and armed with minute forward prickles , midrib promi- 
nent Panicles narrow, 8 in to 1 ft or more in length, at first erect, becoming more or less 
droopmg as the gram ripens , rachis flexuose, angular, hispid, wth tnfts of soft hair at the base of 
the branches Spikclcts lavly disposed, stalked, 1-floworod, articulated with the swollen summit 
of tho pedicel Glumes small, the outer a little the lenger, lanceolate acummate, l-nerved , pales 
2, equal, longer than tho glumes, boat-shaped, clothed with short bristly hairs especially at tho 
upper part, cornceous, persistent, pale green, becommg white, yellow, reddish-yellow or nearly black 
as tho grain ripens , lower pale 3-ncrvcd, blunt, acute or endmg m a stiff smooth awn which often 
exceeds the spikelet Lodicnles 2, broad, fleshy, semi-transparent Stamens 6, hypogynous , 
anthers Imear, protrudmg from the pales when in flower Ovary smooth, tapermg , styles 2, about 
as long as the maty , stigmas red, composed of rough spreading hairs Fruit (the gram) enclosed 
m, but not adhermg to, tho persistent pales, oblong-ovoid, smooth, somewhat compressed 

Tho vancties winch rice has developed are raoie numerous and more strongly 
marked than those of any other crop In the District of Bareilly about 47 distinct 
varieties are enumerated, and it is probable that in the Provinces their number consid- 
erably exceeds 100 Their names, however, vary so greatly from Distnct to District as 
to he of little or no assistance in identification, and hence no useful purpose would be 
served by giving a list of them here Judged by their leading characteristics the 
varieties may be thrown into three classes — the Jlrsf, including those with a tall habit 
of growth, with the ear protruded from the sheath, feathery and droopmg, and with 
thin, usually y'ellow-husked grain , the iecond, including varieties with a shorter habit 
of growth and stouter stems, with the ear not so prominent and carried more erect than 
that of the preceding, and with thick yellow or red-husked gram , and the ihri, com- 
p.ising the common varieties of paddy, with short, strong stems, eai partially enclosed in 
the sheath and gram-hnsk dark coloured or black 

The varieties of the first class are the most highly prired, the commonest being 
those known as naha, bdnsmailt, idnsphal and jhlma The ‘Scondh and sumhdra are 
the principal varieties of the second class, while salhi (so called from its giowth covering 
GO days) is far the most important of those included in the third class, and, if its area 
be alone regarded, the most important of all the varieties Mnvji is a term of varying 
meaning, denoting in some places (e g , MuzafTarnagar) high class rice, and in others 
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being merely a general term for rice sown broad'Cast and not transplanted. Tins leads 
to another and much simpler method of classification, in which the varieties may be 
grouped according to the method of their cultivation, as (1) those transplanted from 
seed-beds, and (2) those sown broad-cast As a general rule the finer varieties, falling 
under the first two classes above named, are raised in seed-beds and planted out, while 
the coarser kinds are sown in the field broad-cast It may bo mentioned that a kind of 
nee {Hygrorhza anstaia, Nees)\s commonly found growing wild round the edges of lakes 
and marshes, being known as passart, passat or phasahi, and a sub-variety as iinni 
(Partabgarh) The gram is eaten by the poorer classes, being often collected by sweep- 
ing the plant heads with a basket 

The total area under rice in the whole of the N -W Provinces and Oudh amounts 
to some 49 lakhs of acres, only 27 lakhs of which are in the 30 temporarily settled IT -W 
Provmces Districts, being 1 1 per cent on their total cropped area, and 21 per cent on the 
area under khanf crops. Its cultivation is perhaps more markedly localized than that of 
any crop except cotton and sugar, and it varies between i^r of the khanf crop area in 
Gorakhpur to only lo Muttra. The percentage of tiro rice area to the total 

cropped area in the 30 temporaiily settled Distiicts of the N -W. Provinces is shown by 
Divisions below — 



Meettit 

HiriBian 

nohilkhAQd 

Bniston 

A(7n 

Division 

AllAhabftd 

DiTision» 

JftQDptir 

Distnct 

Benares Din 

Sion, inelnding 

Assmearh, 
borakhpnr 
and Bash Dis 
tncts onlj- 

Jlinnsi 

Division 

Knmann 

Division, 

inelnding 

Tanii 

Dutnet 

m\j 

Percentage of rice 
area to total 
cropped area, 

■ 

14G 

■ 

B 

SI 4 

18 

491 


The cultivation reaehes its maximum in the belt of Districts underlying the 
Himalayas, and increases very largely as we go eastwards Tins merely of course illus- 
trates the fact that a plentiful supply of water is the first requisite for rice growing 
There is greater latitude in the period for sowing and ban csting rice than in the 
case of any other crop, it being sown in all months from January to July, and harvested 
in all months from May to November The iice, however, which is sown before the com- 
mencement of the monsoon rams bears but n lery small proportion to the total, and the 
seasons m which the greater portion is grown are June to August for broad-casted, and 
J une to November for transplanted, rice Taking first of all broad-casted nee, by far the 
greater portion is sown on the break of the monsoon, and is ready for cutting m from 
2 to 2§ months, » e , m hMdon (August) or Kudr (September), and hence it is often known 
as hhadoi oi Man The rapidity of its growth is signified m the name of one of the 
commonest varieties, which is called satin, or GO-day, nee. But a certain amount of 
broad-casted rice is sown two months before the monsoon rams can be expected, and in 
this case there are two methods of cultivation Hither the rice germination is promoted 
and its growth stimulated by frequent and copious ungation until the rams break, or 
takmg advantage of a fall of ram in April and May, the ground is ploughed up and 
sown, but the seed is allowed to he unurigated, and the young plants should not come 
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Tip before tlie advent of the rams induces germinationi The method is a very risky one, 
since, if the seedlings come up before the rams commence, they are speedily dried up 
and the crop ruined. The principal object in early sowing is to be able to harvest early, 
and get the nee crop off the ground in time to be followed by one in the rabi, and by 
having the seed in the ground by the time the rams commence, the first fall is utihzed 
in bringing up the young plants instead of in merely preparing the ground for 
ploughing 

Nearly the whole of the transplanted (or jarhan) nee is sown in seed-beds at the 
beginning of the rams, planted out after a fortnight or three weeks, and cut in agJian or 
November, whence it is also called agliani A very small proportion, however, called 
loron, gclJa, or hot weather rice, is sown in January, planted out in February, and cut in 
May This is only piactised in slimy soil, along the edges of tanks or beds of rivers, 
which are planted with rice as the water becomes shallow from evaporation Great 
labour of an especially disagreeable kind is required, and this method of cultivation is 
therefore chiefly confined to the fisher and boatmen castes The area under boron nee 
in 1880-81 in the 80 temporanly settled Districts of the N -W, Provinces was only 
returned as a little over 5,000 acres 

No particular rotation is followed , in damp localities it often alternates with sugar- 
cane, and in the western Distncts of the Provinces with gram, barley or peas But it is 
commonly grown year after year in the same land and, moreover, when broad-casted and 
cut early, is generally followed by a crop in the succeeding rabi, and the land is thus 
drained by two crops within the year 

Bice IS almost always sown alone, the peculiar conditions of its cultivation not suit- 
ing any other crop Occasionally the greater millet (ju5r) is sown mixed with it, but more 
as an insurance against an over-hght rainfall than in the hope of gatlienng a doable crop 

The suitable soil is stiff clay which commonly forms the bed of the drainage depres- 
sions and basins, in which rice cultivation most frequently occurs Bice can even be 
grown on tisar or saline clay, provided that an ample supply of water be given, and 
evaporation from the soil be checked by never allowing the surface to become dry Manure 
appears to be very little used for broad-casted rice The nurseries in which transplanted 
rice IS raised are generally heavily manured, but the application of manure to tlie fields 
in which the seedlings are transplanted is only reported from the Districts of the Benares 
Division m the Gogra-Ganges Doab, where cattle are said to be herded on rice fields, and 
earth impregnated with saltpetre is occasionally used as a top dressing 

A great portion of the rice laud in the Sub-Himalayan Districts is prepared by 
being dug over by the mattock during the cold and hot weather months, when the soil has 
been softened by a fall of rain Labour is cheap m these Distncts, and practice has 
produced dextenty, and in consequence an acre can be dug in this manner to a depth of 
SIX inches for about Bs 2-8, while at the contract rates allowed in Doab Districts it 
would cost at least Es 8 orBs 10 For land not dug in this way, the number of plough- 
ings vanes according as the crop is to be sown broad-cast or planted out, being two or 
three in the first case, and from four to six in the second The soil is pulverized and 
weeds collected by a rough harrow made by fixing a row of pegs in the ordinary log 

clod crusher If the land he at all saline the harrow is not used, since by rendering the 

n 
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eartli more compact it is said to facibtate evaporation, wluoli brings of course the salt 
to ilie surface 

For sowing, the soil must he thoroughly moist, hut may ho a miry slush, on the 
surface of which the seed is scattered and harrowed in If the rice is sown broad-cast 
40 seers to the acre are held sufiScient. If scedhngs are to ho raised in a nursery much 
thicker sowing is followed It is a common practice, especially when the weather 
at sowmg time is very wet, to give an artificial stimulus to germination by soaking 
the seed in water for a night, and then leasing it for a couple of daj-s covered with 
damp grass If the crop is to he transplanted, the nursery should ho about ^yh the 
size of the field The seedlings are taken up when about a foot high, and planted out 
in regular hues at distances of six inches, from two to six seedlmgs being planted 
together 

For rice which is grown in the hot weather months, frequent and copious irrigation 
is absolutely necessary, whether the District ho moist or dry. Eice sosvn at the com- 
mencement of the rains and out in August or September imder ordinary circumstances 
needs no watering, hut the transplanted varieties, which arc not ready for harvesting till 
November, need two or three ivaterings aftei the rains have ceased Of the total area 
under rice in the 30 temporarily settled N -W. Piovinccs Districts, only 15 per cent is 
returned as irrigated, and this may he presumed as tho proportion which transplanted 
hears to broad-casted rice 

The ram water is carefully economized by surrounding the field with a hank which 
prevents any great loss of water by surface drainage Irrigation, if required at all, is 
required in such quantity that wells arc almost, if not quite, useless for the purpose, and 
the crop can only afford the less costly water which can he derived from tanks, rivers, 
or canals The effect of the Ganges Canal on rice cultivation is seen very clearly in the 
Muzaffamagar District, wheie transplanted and irrigated iice, which was formerly almost 
unknown, now occupies 60 per cent of the total nee area 

At least one weeding is, as a rule, given to broad-casted rice Planted rice is re- 
ported m Cawnpoie to he more frequently weeded than broad-casted, hut in Allahabad 
it requires no weeding at all The explanation of the discrepancy is to he looked for in 
the previous preparation of the field, if the weeds were thoroughly eradicated then, 
subsequent ueedings might be rendered unnecessary 

The crop is cut with sickles m exactly the same mannei as wheat or barley The 
most common method of thieshmg is by heating out the gram with sticks, but it ap- 
pears that in some localities the gram is trodden out by cattle, the ears having been 
previously separated from the straw, which is too succulent to break up into chaff as is 
the case with wheat or barley The straw called (pia/) is used foi cattle fodder when 
all else fails, hut is very mnutritious, and possibly this may he the reason why the agri- 
cultural cattle of rice Districts are the worst in the Prov inces The gram after bemg 
threshed out does not lose its husk, and in this condition is known as Man The 
husk IS separated by pounding the gram either with a n ooden pestle (tnansari) m a mortar 
(oi/m/z), or in the lever mill known as the The husking is sometimes facilitated 

by soaking the gram in warm water and allowing it to dry Of course so rude a process 
destroys some portion of the produce, and of the 60 to 70 lbs of cleaned rice winch can 
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Adding to tins 2i3,00,000 acrcH on nccount of Oudh and tlic perraantntlj fctUcd 
N AV. Pro\inces Districts, llie total area under nee is brougltl up to some 49 h^lis 
of acres. 

Tlie traffic by rail in nee during the last three joars i« simunanrcd belov, — 



ISIS 19 


i 1‘ 0J!» 

Gre/s tnptrl 




Ttom Bcngnl, . 

2,71,829 



„ other pInccF, 

17,''0C 



Total, 

2.92,335 



<7ro*j csjiort 




To Fnnjnh, 

2,20,081 i 

7,79,207 

.'..45,203 

„ llaipotana, 

„ Other places, • . 

7J,C92 

8,27,111 

2,51,810 

72,137 

1,CC,539 

£i,C87 

Totnl, 

3,60,812 

12,72,8'm 

8,52,700 

Net • 

i Export, 

1 74,177 

1 12,10,118 

2,16,533 

• 

























ZKA MAYS, Lmi: 


I J ,-»>■ 1 .</■ \ j 


I - 

♦- 1 


r <1 5*'- r*n){i, trn) a), Junri< rh-irajiinr (in ilx'rn'trm Di'lnda^wlirro 


! r’ 


J A*' 


I « 

i - 


*•*» 

\ 


*, ‘‘i' '/♦ A I'll -M'lJ f,n • M>nj« 4-10 ft Ingli, I'lnootli, 

* J ►} -^py !/■«>•« I) )*ii' 'll J‘. r!(' ' {o;;i liter , flieVlw large 
1 ‘ l' - 1 «j j>'-* j It* I’tt*} , Iignlo *!iorl, IrunMli*, torn , 

r , tn'*i iiiilrili I rii muen! Ulot , mirgmi 

1 £, V • , n 1 1 <, 2-'1nwi r<-l , n-le Krl •« man%,amnge<I 

,f ,, i..^, ,,j ,jf ,j ,,jj ptiirln ;;lnmet 2, nliotil eqnal, 

r - 1 f I n »’ *’■'^1 iniei, lower .Un'rx<s!,npper2-nerrc'l 

-• .t-iif-’ •">, |ir»*r 1 Ix'l , fttnale ^]llK<1et,<n^ar1} 

' , 1 \ nli f >♦ i.iv t rft'npe* rjhnlncal «piko ®ur- 


11’ 
' <■ 5* 


t t ■ f 1 

I 


' )T t ' < 'I ^ 

( . 5 I I -1 . 

* » ( - ft ^ 1 

- *i I *1,* *, I'* i 

•r * • < 

• » v’ 'r f / ! ,* t, V 1 


■) j«- f ll > M-r cif r{ tl f' • Uirn ti pltim< « 2, Itrovl, 
{ ' *'• t’l" tipji<-* inim tie , jn! « 2, lovrer broad 
1’ d;, *> ill •i\nr> li»lieu!e< non" , oiirj pi'*ile, 
1 r tt* (1* " J r in) ro iiididi or reniform, cotnpre'‘ed, 


Ma ■' *1 <i’. ’ri’eV) an tn*ri.»lii*‘s*»n frnni Amencn, ami its cultmtion is of recent 
r ,'■> 0 -je an I *’'n' ^if tlo rA'ie' «*’>r<al crt<p< Po«il)ly for this reason it docs not 
-• 'a' J > ha ' 1 nnj ^<11 ma-Jol vaneltps except perhaps in the eastern Dis- 

t',*‘,» arl ef-' I'a c Viaatioi I’l -t'endrl bj more care than a generally receives So far 
-a t (' Cl’’ .* rf ‘I,'- r'ain i« cancenie 1 there are endless a.anclics, and the cobs may bo 
< t it fr ‘I a da'*, pnrphdi rel, throu,;h jclio*. and orange, to a pure white Bat 
th' no<l imp I'l’n* a-n'-’a i« tlia' jrronn n .Taunpur and \r-amgarh, in nhich the cobs 
are o*'d..nh’'' th« lal Unuth, and the plant’ of taller gronth than the ordinarj' The 
cn n o*" *his a met) i*. horn aer, ncarh a month longer in maturing 

Tii'to'al a’-'a under rnai?’ in the *10 t’ nporirilj settled N -W Proimccs Districts 
ma, !>•' put at 7 hi hs of afres, or 3 per cent on tlic total cropped area Its cuUiiation 
i« «pr<ad o.rr the whole •’rca of tlm Province-, with the exception of Bundclkhand, in 
a Inch it 1 * Inrdlj knov n It reaches its maximum m Gonklipur and Basil There arc, 
however, considerable difiercnecs belvcen the area under mairc in closely adjacent Dis* 
tncl«, i.hieh can onlj he explained on the supposition tint its cultnaiion has hardly yet 
lo't no'.cUa and is still on the increase Thus in Caw nporo the area under maire in 
ISSO IS returned as 2S,233 acres, idiile in Fatchpur it is only 187 acres 

Maire is a klnrif crop and ranks next after broad-casted rice in the rapidity ivitli 
V Inch it comes to rmtnnlj Tt is sov n, as a rule, when the rams break, but m localities 


* Xlcfcrcnccs Sp ri T ^71 ; Itoxb FI Itil III CCS , DIX Gcogr Dot. tu 912 , Bonafoas Hut. Man U 
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where the green cohs are likely to command a sale as vegetables, sowing often takes place 
in May, after the ground has been irrigated, since in this case it is of great importance 
to be early in the maiket In the beginning of July a single cob will fetch a pice, while 
at the end of August a maund of them can bo purchased for eight annas If sown 
when the rams commence, the ordinary small cobbed varieties are ready for cutting at 
the end of August, and leave therefore ample time for preparation of the ground for a 
rabi crop Hence maize is almost invariably followed by cither wheat or barley, and 
very nearly the whole of the area under maize may be presumed to hear two crops in 
the year 

As a rule it is grown alone since few other crops would keep pace with it in nia 
taring, occasionally cucumbers arc grown between the lines It is not uncommon 
too to miv a certain proportion of the lessor millets (lalutn and mandioa) and a httle 
pulse {iird), since these require but little more time to npen and secure some measure 
of return in the not uncommon case of the maize completely failing 

The land selected is almost invariably that lying immediately under the village 
site, and fertilized as much by the daily visits of the villagers as by the direct applica- 
tion of manure From two to four tons of cattle dung and ashes are commonly applied, 
but this is less to stimulate the maize than the rabi crop which is to follow it. It is 
reported that in the Bareilly Bistnct the use of manure depends on whether the rent 
IS levied in cash or as a fixed proportion of the produce In the former case the maize 
is well manured, and is followed by a valuable crop, such as wheat or barley, while in 
the latter case no manure is used, and the succeeding crop is one of the coarser spring 
pulses It would be difficult, however, to decide whether the levy of the rent in kind 
IS the cause oi effect of the inferior cultiiation 

The giound is ploughed from three to six times, and the clods are broken by the 
log dod crusher being drawn over the field The seed is sown by being either scattered 
broad-cast and ploughed in, dropped into the furrow behind the plough, — every other 
furrow being left blank, — or (rarely) dibbled in by hand As a rule about 6 seers of 
seed are used to an acre 

Maize requires a constant but moderate supply of moisture, and sufiTcrs very greatly 
from any lengthened bicak in the rams Accordingly in 1581, a year in which the 
rainfall was abnormally light, ’J-ths of the total area is icturned as irrigated, and in 
ordinary years the irrigated area amounts to ^rd of the total, although the crop only 
occupies the giound for 2^ months in the height of the rainy season Maize, which is 
sown before the commencement of the rams in order to secure an early maiket, requires 
of course constant watering, but this constitutes a small proportion of the total crop, 
and adds but little to the area under irrigation In ordinary years one, or at the most 
two, waterings are sufficient to carry the crop over the break in the rams which usually 
occurs during a fortnight m August 

The crop is aluays weeded, generally twice, and the earth is carefully banked up 
round the roots, so that each plant appears to be standing on a little mound of its own 
This forms one of the most expensive items in the cultivation 

If the cobs are to be sold as vegetables they are pulled while gieen, and the stalks 
m ns case are of some use as cattle fodder Otherwise the crop is not harvested until 
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the leify cn> dopes surrounding llic cobs arc diy and slmvellcd, when the stalks are 
so liard and desiccated as to be almost useless for any purpose but tlmtflnng The 
cobs may bo either pulled by themselves and the stalks left standing in the field until 
there is leisure to cut them, or the stalk may be cut with the cobs on them, and heaped 
in shocks to dry before threshing If the grain is to be separated from the cob before 
it is perfectly dry, the task is a slow and troublesome one, it being necessaiy to deal with 
each cob separately, forcing the grain from it by the fingers oi the point of a trowel 
When the cobs arc perfectly dr3' threshing can be easily and speedily performed by 
beating a heap of them u ith a rough flail or stick, or treading the gram out by cattle 
The M eight of gram vanes from one-half to two-thirds of that of the cob If the out- 
turn of gram docs not promise ncll, the stalks are sometimes cut while gieen and 
gu cn to cattle, since the mauc stalk when young and succulent contains a very large 
amount of saccharine matter and is a valuable fodder 

The mairc is singularly free from disease of any kind, and the only insect from 
nhich it suffers is a small caterpillar called salat, which burrows in the stalk and leaf 
sheaths It IS on the other hand more liable than any othei crop to the depredations 
of parrots, squirrels, jackals and porcupines, as well as human thieves, and unless care- 
fully watched by night and day, the crop has small chance of reaching the threslung 
floor A tall platform is erected m the centie of the field, from which the cultivator or 
one of Ins family are hut seldom absent for at least a fortnight before harvest time 
Occasionally a mound of earth at one cornet of the field affords the necessary vantage 
ground Armed mth a sling or catapult, and maintaining a constant series of shouts and 
cries, the n atchcr wages unceasing war during the day with hordes of parrots and squiriels 
which come crowding from the neighbouring groves, and during the night with jackals, 
porcupines and wild swmo Often during the night time he descends from his platform, 
and joining a cultivator from a neighbouring field, gives and obtains assistance m patrol- 
ling the crops It goes hardly then with any thief caught pilfering The ringing and 
not unmusical cries of the watchers m early Septembei mornings are always pleasantly 
associated with the return of the cold weather 

The damage which maize sustains from flooding has been already noticed, and for 
this reason it is generally grown on the uplands out of reach of any but abnormal floods 
The cost of cultivation of umrrigated maize is estimated below — 
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The general average outturn for the Provinces may be taken as 10 maunds for un- 
imgated, and 14 maunds for imgated, maize The Settlement officers of Pijnor and 
Aligarh arrived at averages of 7| and 10| maunds respectively, while the careful ex- 
periments of Mr Moens m Bareilly, give IS^- maunds for manured land, 12 maunds for 
unmanured land, and 1 2 ^ maunds as the general average for the Distnot In both 
Etawah and Oawnpore the average outturn is returned as 12 maunds 

The area under maize during the last three years m the 30 temporarily settled 
N.-'W. Provmces Distncts is shown below by Bmsions — 
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No statistics are available of the area imder maize in Oudh and the S perma- 
nently settled N -"W Provinces Distncts 
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SORGHUM VULGARB, Pm.” 

[n* Plato VI] 


Es'OHsn, groat millot} Vehhaculah, juar, junri (N -“W Provmcos Distnots west of Allaha- 
bad)} ohoU jnar or Joiiri (Districts of Ondli and tho Bonaros Division} whcro maizo is called ban 
junri), also called bajra Jhaponwa (m tho Azamgarh District} whore tho bnimsh millet (Pmtallana 
tpieala) is known as hdj}a tangunanwa) Tho oholnm of tho Madras Prcsidoncj 


A tall liandsomo grass belonging to tho tribo Andropogonew, of the natural order Gratmneee 
Stems erect} aanablo ns to height} thick and snccnlcnt} often tmgod with red or yellowish blotches 
Lcaics broad} narrowing gradually to their tipS} smooth o'tcopt at tho junction with the sheath , 
midrib prominent beneath channelled above , shoaths very long Flowers in dense ovate panicleS} 
heads nodding before riponmg Spicules in pairS} 1-iloworod} one sessile and hermaphrodite, 
tho other stalked and bcarmg only stamens Glumes about equal, hard and firm, especially those 
of tho fertile ilowors, lower 3-fid , pales 2, somewhat transparent, lower one rather larger, con- 
cave, acute, upper bifid, owned , awn jomted Stamens 3 Stylos 2 Grams about i m , smooth, 
white or red 


There are mimerotis varieties of juiir as might be expected from the large extent to 
which it IS cultivated They may be primarily grouped according as the seed is white 
or red, the former class being the most esteemed from the superiority of its stalks as 
cattle fodder, as well as from the better quality of its grain Three well marked varie- 
ties are(l), the double seeded, which has two grains within a single husk , (2), the 
dwarf, grown in the Allahabad District, in which the stalks do not grow to a greater 
height than 3 or 4 feet instead of 7 or 8 , and (3), the variety, known as cMftc/ta in the 
Cawnpore District, in which the grain is completely covered by the husk, and which is 
said to suffer less from the depredations of birds than the ordinary kinds 

The dry stalks and leaves of juar chopped into small pieces form the ordinary cattle 
fodder of the country for some months in the year, being known by the name of Larbt 
Occasionally juar is grown solely for cattle fodder and not for its gram at all, in which 
case the stalks are cut while green before the seed has had time to mature. It is almost 
the only green fodder crop grown as such in the Provinces, and hence when grown for 
this purpose has no more distinctive name than clian, which simply means fodder Chari 
cultivation IS, however, almost entirely restricted to the Districts of the Meerut Division, 
where the cattle are mostly purchased from the outside, and are of a far better quality 
than those in other parts of the Provinces Its value as a green fodder may be infer- 
red from the following analysis, made by Professor Voelcker, in which its nutritive qual- 
ities are compared with those of turnips •— 


Water, 

Flesh forming matters, 

Fatty and heat piodncing matters. 
Inorganic matters. 


Cben 
85 17 
2 55 
11 U 
1 14 

100 00 


Tornips. 
9043 
1 04 
7 89 
64 

100 00 
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The area undei jnai is larger than that under any other khanf crop with the excep- 
tion of rice, and amounts to nearly 36,98,000 acres, 31^ lakhs acres of which are in 
the 30 temporarily settled N -'W Provinces Districts, forming 13 per cent of their total 
cropped area, and 23 per cent of the area under khanf crops 

It IS, however, almost entirely confined to the Distncts of Pohilkhand, the Doab 
and Bundelkhand, and comparatively rare in the east of Oudh and in the Distncts of 
the Benares Division, where its place is taken by rice This is shown by the subjoined 
figures — 


Percentage of area 
•under jn^r-BThiiT 
and cbm in the 30 
tcmporartly settled 
if-TT Provinces 
Distncts 

To total Lhanf 
cropped area. 

Mcernt 

Bohilkhimd 
[ DiTiJon. 

Agra 

SSnsion. 

Altfiluibad 

Din^ioUf 

exelndiDg 

Janspnr 

Distnet* 

licnares 
Dirision, 
inclndiDj; 
Azamrarh, 
Goralinpar 
and Basti 
Districts 
oalr 

Jhanit 

SlTUlOD 

Tarai 

Dis*nct. 

29 24 

10 73 

37 95 

40 67 

0 52 

42 27 

ISO 

To ioifll cropped 
area, 

1426 

5 65 

2074 : 

1 

1 

2214 

025 

23 83 

101 


Juar IS a khanf crop, being sown at the commencement of the rains and cut during 
November "When grown for fodder and imgation is available, it is often sown in the 
hot weather, before the commencement of the rains, that it may be got off the ground 
as soon as possible, since it is generally followed by a crop in the succeeding rabi , this 
rarely if ever happens with juar when grown for its grain No particular rotation ap- 
pears to be followed, but it freq^uently alternates with nee on day or loamy soils not 
subject to flooding 

It IS comparatively rarely sown alone, being, as a rule, mixed with several other 
crops, of which arJtar (^Cajanus tndicus) is the chief The oilseed called ill or 
{Sessamum tndictim) and the low growing pulses mtl/tff, nrd or mash {Phaseolus mungo and 
radtaiiis) and lobia oi raicds {Vtgna catiang) form an undergrowth in most juar fields, 
yielding but a small return if the juar prospers and overshadows them, but occasionally 
forming the pnncipal part of the crop if the juar suffers from failure of rain, which it 
feels more keenly than its deeper rooted associates 

Loamy or clayey soils are preferred, where possible, and perhaps the best crops of 
juar in the Provinces are borne by the heavy black soil of Bundelkhand So far indeed 
as soil IS concerned judr in the khanf answers to wheat in the rabi, the place of barley 
and its mixtures bemg taken by the bulrush millet {bajra — Pentcillana spicaia) Jlanure 
IS hut rarely given, unless the crop be grown for fodder, when it is generally succeeded 
by a rabi crop, and the land requues therefore artificial stimulation 

The number of ploughmgs varies from one to four, land which has borne a crop 
in the preceding xabi not being held to reqnue so much tillage as land which has lam 
fallow since the end of the khanf preceding (Bareilly) Clods are usually broken before 
sowmg by the use of the log clod crusher 
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Tho first sowings of tlio klianf arc iliose of cotton, and as soon as these aie finished 
juar IS commenced with The seed is sown broad-cast and ploughed in, being used at 
tho rate of 3 to 6 seers per acre if for a gram crop, and 12 seers per acre if for fodder, 
when Ihickiioss is tho chief thing looked to Tho seed of the minor crops {arkar, mmg, 
&c , known collectively as nlarc!) is raided with the juii seed and scattered with it, lohia 
alone being sown by hand in lines across tho field (Cawnporo) In some parts of the 
Pronnees the finest heads arc picked out at each harvest and set aside for sowing in the 
succeeding year (Cawnporo) 

Irrigation is very seldom used, unless the crop has been sown before the commence- 
ment of the lams, or tho season is peculiarly unpiopitious Tho oiop is generally weed- 
ed at least once, somctimcb by hand, but often by merely driving a plough in lines through 
tho field when the plants are about a foot high, so as to open out the soil round the 
plant roots which has a very beneficial effect 

Tho ill and the pulses (with tho exception of arhar) are fiist of all gathered and 
carried to the threshing floor , the ]udr is harvested a fortnight later, generally by cuttmg 
off tho heads (called {Ihutlas^ with the sickle, leaving the stalks standing in the field 
till tho cultivator has leisure to cut and stack them The gram is trodden out by 
cattle and winnowed in tho usual way As an illustration of the superstitious obser- 
vances which attend almost every agncultural process, and which aio especially prom- 
ment at solving and harvest time, the following description of juar threshing is taken 
from Mr Wright's Memo on the Agriculture of the Cawnpore Distnct. *' Tho jufir 
" was heaped by tho cultivator m tho shape of the figure 8, one end towards the Ganges, 
“ and a sicUc and a branch of maddf^ m honoui of Shaikh Maddr (a local saint) stuck 
" up m it All round the heap a line of cow-dung was traced, and the smoke of a sacri- 
*' ficial fire made to blow upon tho heap to keep off evil spirits {jm) A doable handful 
“ of gram was given m honour of Shaikh Madar, one to the village minstrel {IhdC), one 
" to the Brahmin, one to tho family priest {^arohif), and half a seer each to the village 
" carpenter, blacksmith, barber and water-carrier ” 

The most peculiar of the diseases to which )uar is liable is that which makes the 
young stalks poisonous to cattle if eaten by them when semi-parched from want of ram 
Of the fact there can he no doubt, in the scarcity of 1877 large numbers of cattle were 
known to pensh from this cause, their bodies becoming inflated after a meal of the young 
juar plants, and death ensuing shortly afterwards, apparently in severe pam A good 
explanation is not, however, forthcoming The opinion universally accepted by natives 
IS that young juar when suffering from deficiency of rain becomes infested with an insect 
called hhaiinn, to which its poisonous effect on cattle is due Immediately ram falls the 
insect is said to perish, and unless the ears have appeared before the ram failed, the crop 
often recovers itself and yields a good outturn of gram Juar is peculiarly liable to 
a species of bunt {Tilleiia), a parasitic fungus well known in English corn fields, which 
converts the whole contents of grams, externally appaiently perfectly healthy, into a 
foul greasy dark coloured powder But birds and squirrels are probably the worst ene- 
mies the cultivator has to contend with, and their depredations necessitate the crops being 
watched for at least 25 days before it is cut, which adds of course to the cost of cultivation 
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The cost of cultivation per acre is as below — 


BB. A. P. 


Flongliing (tmce), . 



ft ft 

. 1 8 

0 

Clod crnsluiig (tffice). 



ft 

0 4 

0 

Seed (6 seers), 



ft 

0 S 

0 

Sornng, 

• ft 



. 0 IS 

0 

Weeding (once). 



ft ft ft 

. 2 0 

0 

Watching, 

ft 


ft ft ft 

. 0 12 

0 

Cntting, 

ft 


ft 

. 0 10 

0 

Threshing, 




1 8 

0 

Cleaning, .. . 

ft 


ft ft 

. 0 3 

0 




Total, 

7 13 

0 

Bent, 

ft 

*• 

ft ft 

6 0 

0 




Grand Total, 

. IS IS 

0 


Tlie average outturn of juar on irrigated land is about 10 maunds grain and 60 
maunds dry fodder, and of ehan about 800 maunds green fodder, equal to 100 maund^ 
diy fodder. For irrigated land the general average is 8 maunds gram and 45 maunds 
diy fodder, cJian yielding 280 maunds green fodder, equal to about 90 maunds when 
dry These are the averages iarjudr sown alone or with only the smaller pulses. TVhen 
arhttr is associated with it the outturn is decreased by about 26 per cent The outturn 
of the subordinate crops may be put at — arhar 5 maunds, other pulses 2 maunds, ill i 
maund 

The area under y««r,y«ar-ar^ar and chan in the SO.temporarily settled N -T7 Pro* 
■Vinces Distncts, being the average for the three years 1878, 1879 and 1880, is shown by 
Divisions below — 



Meerut 

Dinsion 

Rohilktiand 

Division. 

Agro 

Dinsion 

A llobabad 
Division, 
excluding 
Jannpnr 
District. 

Benares 
Division, 
including 
Basti and 
Gorakhpur 
Districts 
onij 

Jhansi 

Dinsion. 

Enmunn 

Dinsion, 

including 

Terui 

DIstnet 

only 

Total 

JuSr 

acres. 

acres. 

acres. 

acres. 




acres. 

Irrigated, . 

■Onimgatcd, . 

16,856 

8,13,746 

887 

1,45,398 

13,111 

2,88,736 

1,412 

S,52,292 

B 


■Si 

33,096 

13,23,865 

Total, . 

S, SO, 602 

1,46,285 

3,01,847 

8,58,704 

8,114 

2,19,762 

1,647 

13,56,961 

Ju6r arhar 









Irrigated, 

Cnimgatcd, 

7,890 

1,84,322 

236 

88,241 

24,139 

5,36,735 

10,590 

6,01,435 

886 

4,408 

153 

84,449 

* ft 

2 

43,894 

14,99,592 

Total, 

1,92,212 

88,477 

5,60,874 

6,12,025 

5,294 

84,602 

2 

15,43,486 

Chan 



■■■I 






Irrigated, 

Unimgatcd, 

R 


Hi 

193 

8,334 

1,984 

2,052 

1 

321 

80 

168 

15,444 

2,31,682 

Total, , 

2,01,288 

20,585 

12,220 

8,527 

4,036 

322 

198 

2,47,076 

Grand Total, 



8,74,941 



3,04,686 

1,847 

31,47,523 
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Making a rougli cstiniato of 5,50,000 notes for Oudh and tlie pomanontly settled 
Dislncls of llie N.-W. Provinces, tlio total area under tbs crop m the N.-W. Provinces 
and Oudli is brought up to neatly 36,08,000 acres 


J^iylanalion qf jPlalt VI 

1 Upiitr {<art or |iUnl vliotnne eno spike 10 iloffer, I 2 Leaf (oat, size) 

3adncothninlhut(iiat.sue) ( 3 A. 4 Clusters of spikclots (slightly enlarged) 



PENIOILLABIA 8PICATA, WHW 

[TW« Plato vn.] 


Ekolish, bnlrnsli millet, Ypbitaculaii, b^ra, b^n, labra, bt^ra tangananwa (m Azomgarh 
where the groat millet is called Mjra jhupanwa) The ohomba of the Madras Prosidonqy 

Natural order Grammeo!, tribe Pamcca: A tall erect gra^s Stems manj , 3 -G ft high, rootmg 
from some of the lowest jomts Loaves long lanceolate, midrib stout and proimnent beneath , hgulo 
very short, truncate cilintc SpiKolots arranged m 03 hndncal spiko-lAo panicles G -9 in long and 
3-1 m m diameter, each spikclct surrounded by an inaolucro of jclloivish broivn bristle^, the 
inner bristles thomsohes plumose hairy, glumes nnc^ual enclosing 2 flowers, tho lower male and 
the upper hermaphrodite , outer glume minute truncate, inner iioarlj equalling tho pales, retuso 
Pales about equal, lower one ovorlappmg tho uppci, broad, smooth, 5 -vemed, mucronato, oiliate at 
tho edge Stamens 3 Stylo single with a bifid foathormg stigma Seed small, pearl-coloured, 
smooth 

There are two distinct varieties, known respectively ns Idjta and idjn, tho former 
with greenish coloured, and the latter with reddish coloured and rather smaller, grain 

Bajia is grown very extensively, occupying 19^ lakhs of acres in tho 80 temporari- 
ly settled N -W Provinces Districts, or 8 per cent of their total cropped area, hut it is 
in great measure confined to tho western Districts, and east of Allahabad it is compara- 
tively rare 

It IS a Idianf crop, being sown a little later and reaped a little earlier than luar, and 
it IS occasionally sown on land which was intended foi jutir, if sowing time he delayed 
by floods or failure of rain Its gram is supposed to he heating, and hence is largely 
consumed by the poorer classes in tho cold woatliei, though it not unfreq[uently induces 
diarrhoea The dry stalks are used as cattle fodder, being, however, vastly inferior to 
those of ]uai 

It IS larely grown alone, and is generally mixed with minor crops of much the same 
kinds as those grown with juar, the place of mdng in the combination being generally, 
however, taken by moih [Phaseolus aco7ititfoltv8) 

If juar be taken as the khanf counterpart of wheat, bajra may be still more aptly 
compared with barley Like barley it often occupies veiy good as well as very bad 
land, but, as a general rule, it is the crop of poor light-soiled outlying land, and requires 
perhaps rather less rainfall than juar can make shift with It IS never manured, and but 
rarely iriigated 

The land is ploughed fiom once to four times, and tho seed, mixed with that of the 
subordinate crops, is sown broad-cast and ploughed in at the rate of to 3 seers per 
acre 
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Tlicrc sliould 1)0 at least ono ceding, if possible, but tlio place of tins is often 
taken by ploughing up the ground between the plants, exactly as is done to juar. The 
crop «:honld be w alched if pocsible to keep off birds and squirrels for about 20 days before 
if IS cut. The gram ripens towards the beginning of November, -when the heads are cut 
off and earned to the threshing floor, the stalks being frequently left standing on the 
ground for some weeks. Threshing and winnowing aro conducted after the usual 
fashion. 

Next to an absolute failure of ram bajra suffers most from damp or rainy weather 
while it IS in flower, hy which the proper fertilization of the flowers is prevented. The 
stamens hang outside the flow cr-envelopes, entirely unprotected from the weather, and 
it IS perhaps to Hus tint bSjra owes its peculiar liability to damage from rain If tbero 
IS a fall of ram in Ibe beginning of October, it is no uncommon thing to see a bajra field 
w lib hardly a single gram formed on its spikes It suffers still mote than juar from the 
microscopic fungus know n to English farmers as " bunt," and is reported to be often 
infected with a species of mildew called la^nha {Pucctma sp) which manifests itself 
first in spots on the foliage, and then in total dcstrnotion of the gram But it owes in 
great measure its liahilitj’ to these diseases to the poverty of the soil on which it is cul- 
tivated, and the mildew alluded to above is said to bo most destructive in cases where 
hljra has been grown too frequently on the same land 

The cost of cultii ation is gii cn helow — 


Plonglung (twice), . 
Clod croshing (twice), 
Peed, 

Sewing, . 

■V\*ccding (by the plough), 
YTMcliing, 

Cnltmg, 

Threshing, 

Cleaning, 


Ilcnt, 



ns 

AS 

p 


1 

8 

0 


0 

4 

0 


0 

8 

0 


0 

13 

0 


0 

12 

0 


0 

12 

0 


0 

10 

0 


1 

8 

0 


0 

8 

0 

Total, 

6 

8 

0 


8 

0 

0 

Grand Total, 

0 

8 

0 


Authorities agree in showing that the outturn is less in the damper than in the 
drier parts of the Provinces For the Meerut aud Eohilkhand Divisions 5^ maunds of 
gram is the highest estimate possible, while in the Agra, Allahabad and Jhansi Divi- 
sions 7 maunds of gram docs not appear extravagant The outturn of dry fodder will 
be in both cases about 80 maunds If arbor is associated with the bajra, the outturn 
may be taken as 15 per cent, less The smaUer pulses yield about a maund and a maund 

and a half pei acre . , t. 

The average area under iajra and hdjTa-arhar in the 30 temporarily settied Distncts 

of the N -W. Provinces is shown by Divisions below — • 
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Sdjra 

Imgated, . 

Ummgated, . • 

Meernt 

SiTision. 

jjjjjWjj 

Agra 

Diyision. 

Allahabad 

XhTision, 

exclnding 

Jannpnr 

OSstnct 

Dcnazes 
Dinsion, 
laclndisg 
Azamgath, 
Bash and 
Ootakhpnr 
Districts 
only 

dhansi 

Dinsion. 

Enmann 

Division, 

inclnding 

Tkrai 

District 

only 

Tolak 

8,457 

2,26,095 

637 

3,84,942 

8,194 

1,87,852 

■ 

117 

3,944 


199 

2,269 

9,662 

9,78,783 

Total, . 

2,29,552 

8,85,579 

1,91,046 

1,30,342 

4,061 

40,399 

2,468 

9,83,447 

Sdjra-arhar 




■ 


■ 



Imgated, 

920 


1,978 


49 


• 

5,219 

Usimgated, 

65,724 


S,9r;240 


3,556 


2 

9,76,805 

Total, .. 

66,644 


3,99,218 

2 , 10,757 

3,605 

41,041 

2 

9,82,024 

Grand Total, 

2,96,196 

6,46,836 

5,90,264 

8,41,099 

7,666 

81,440 

2,470 



Ko information whatever os possessed concerning the area under bajra in Oudh and 
the S permanently settled N -W, Provinces Districts 
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1, Entire plant Tnlh npo spikes (tednced) 
2 Eoibon of stem with leaC 1 

S Spike in flower j-nat size 

4. Stamens (sbghtir enlaced) 


5 Bipe spike 

6 Spiselet Ennonnded I 7 the hnstly 1 

lOToIucte size. 

7 Seed i 






































CICEU. ARTETINUM, Unn: 

Mil] 

F' .iM'H, ' rrsM » i cUinn, nAklmd (I’lrMnu) 

A I 1 ^* '» * 1 ^ (* «< mini I -1i>iif*inj !•> Ui(' Irilwi IVi/’ir of llio pipilmnnrroni tlninon of tho 
-»* f-!« <<- /* i-i~ - Kv n iimili tiriiili^l 1-2 in lon^;, pinnntc Sfipnirs <imnll, 

j.i'i *•/ •'•,{(-/* Vr »'■ j p!\o\i*i (•iv'JiK r«t , l<-»llrn 7-8 puri vrilli tiMinll^ n lorminnl onoj o\n<o- 
la*', ' j ’o HIM "‘U xpinfxl I'nliinfli ■! txillnr^, l-flnwpml, i-J in long, jointod 

ft'» i t'r. j ,M’ I-' I ir nft«-r fliivrpnng , lin^li fpinconu* , nljxlulio oliliqno, icoth 

Hr V '*i*r rimlK or rxxrilin;, tin Itilio C'orolli longer linn (lio cilyx, pink 

I ‘“f » • V(1 V , !'■» *i*\l n li**’" 1 M, rr linn ilie win' * nii'l 1 eel Slunen' dndplplion* Pod oblong 
n'H'i'l • r- </ > 1 r 1 * * j r "r i» line of llift »ul<> Sred* irrpgulnrlj olioinic or )>n1><-globoso, 

I*, skrl !x»'i I • 'Wn, b’-s. ' r' wliltr, 

T1 f K>* viif i! 'perifm iniro or it«s origin to n nol nllogolher rnncifnl resemblance 
of t'lf* M-rl, rlirn firi' ftijj'iuig ni tlio pofl, io n rain's bend The English name "gram” 
^ nj j hr 1 !» 1 iVnlh dilTernit product m the Mndns Prc«idcncj', where it denotes the 
r'-rl < f lh« pl'til Innwn in thr<e Proiinres as }urh otfiiar {Dohcfio^ vntjlarua') 

Thr mnrtirs ordiin-ili groivn in the ProMiiees innj be for Iho most part thrown, 
in' i two fl-Mr-, h'go pruned and small grained, the former of a markedly reddish, and 
the iVtrr of a h^hl brown, colntir A blnck grnned lariet] is nol uncommon, and thoro 
ir a rrri hrpe white pruned kind known as "Cohiili,” winch lias hardly found its way 
into .irhtn'i cnltiiation, and is grown more ns a curiosity than for profit It requires 
hidiT mhivition than the rommnit sinetics, and is said to closely resemble a kiud 
wli.eli Js an impitlant crop in .Spain, and under the name of Garbanzos is used, plainly 
boiled, as o.ie of the eommonest articles of food 

Oram « oim of the most charactenslic crops of the Provinces, being grown either 
alone or mixed i.itli other crops, on nhoul 42 J Inkhs of acres in the 30 temporarily set- 
tled N ->V Proiinc's Districts, which is nhoul 17 per cent of their total cropped area 
Its cultiia'ion is tolerably eacnlj distributed Ibroiigbout districts west of Allahabad, 
cast of wliieli it slioi h a considerable decrease. Sow n alone or mixed w ith wheat or barley 
it forms the chief crop of the poorer classes of soils, and follows next after wheat and 

barlev in the extent of the area v Inch it occnpics 

Gram is a nbi crop, and is the earliest sown of the number, not being damaged by 
the best of the end orbepiomber and beginning of October, ns are the more strictly tom- 
pemte crops It is sown from Ibo middle of September to the middle of October, and 
lias tluTcrorc more cbnnco than cither wheat or barley of finding a moist seed bed, and it 

IB liur\cs*cd in April . 

Ab a general nilc it is grown on land wliiob lay fallow during the preceding kbanf, 

bnt in Ilohtlkli ind and Oudh it is icry commonly giown ns a second crop after early 
rice, the area double cropped in Ibis manner m tho Gonda District being reported to bo 
in some parganas fully' onc-liiilf of the total 

• Rcfcrencee.-Hosk n Ind It 17C, n«bTlnS Hi 8«, Wlebtl. use, W & a Prod m, Dturjp t« 
Po«tH I’unj Prod p 210 -g 
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Eouglily speaking for one acre of gram sown alone there are over two acres under 
gram and bailey, and nearly two acres under gram and wheat. In Eohiikhand, Oudh 
and Bundelkhand, linseed is very extensively grown in gram fields, while in the Doab 
very few gram or gram-barley fields will bo found without an admixture of dudn (JEruca 
saltva) or rape. Crops which also very commonly enter into the mixture in gram-barley 
fields are peas and the coarse pulse known as iassar oi ^esdn (Lailiyrua sa/ivus), 

Cram is grown on all soils from the heaviest clay to the hghtest loam, but it 
IS on the former class of soils that it yields its highest produce, and it is therefore on 
them most frequently grown alone , on light soils it is generally mixed with barley. 
It forms, with a small admixture of wheat, the mam rabi crop of the heavy black soil 
of Bundelkhand, and is often found sown in the beds of dry tanks, growing amidst 
clods of clay too tenacious for the plough to pulverize. Whether on stiff or light soils 
it appears to be never manured in any way 

XJnhke wheat and barley it does not require a fine tilth, and the ploughings which 
gram fields receive (ranging from 12 in Eohiikhand to 4 in Bundelkhand) are rather to 
prepare a deep than a well pulverized seed bed In no case are the clods broken by the 
use of the log clod crasher 

It 18 sown at the rate of 80 to 100 lbs. to the acre, broad-cast in Eohiikhand and 
parts of Oudh, but drilled behind the plough m most of the drici Districts It is re- 
ported to be not altogether uncommon in the Bareilly District to sow it without any 
previous cultivation whatever, scattering the seed on the unfilled ground and then 
ploughing it in 

It IS hardly ever iriigated when grown alone, nor is the mixture of gram and wheat 
which forms the staple crop of Bundelkhand. Prom J^rd to ftlis of the area under gram- 
barley IS watered, but not as a rule more than once, or, at most, twice 

A weeding is very seldom given, but a common practice is to cut back the plants 
before they flower, by picking off the tops of the shoots, which are much relished as a 
vegetable (say), the flavour being possibly enhanced by the oxalic acid which it is the 
curious property of the leaves to exude. This topping renders the plants strong and 
bushy, and increases the outturn of grain 

Harvesting and threshing are in no way different from those in the case of wheat 
or barley 

It suffers greafly from fiost, if caught by it in flower, and whole fields of healthy 
plants are sometimes ruined by a cold night in January oi February Great injury also 
often results from the ravages of a caterpillar weU known to natives as the 6aMdura 
The cost of cultivation may be stated as below 


Plotig^iinB (tour limee). 
Seed (80 lbs ), 

Sovring, 

Reaping, 

Xhresbing, . 

Cleaning, 


Rent, 


ns i p 
3 0 0 
2 0 0 
0 14 0 
10 0 
2 0 0 
0 6 0 


Total, 9 18 0 

8 0 0 


Qrond Total, 12 IS 0 
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Tlio approximate average outturn per acre of umrngated gram, gram-barley and 
gram-Tvlieat is shown below — 



Mcerat 
llivuion , 

Robilklumd 

Dlvuion 

Agra 
Division , 

Allahabad 
Division. , 

Benares 

lliyuinn. 

Jhenai 

Biruion 

Enmeon 

Sindoo, 

Ondb 

Gram, 

8 

8 

6 

6 

7 

B 

B 

7 

Gram-barley, 

9 

9 

6 

! 7 

! 8 


HI 

8 

Qram-vrhcnt, 

9 

9 

6 

7 

8 

B 

B 

8 


The outturn is highest m tracts where winter rams are of tolerably regular occur- 
rence, and IS lowest in the Agra Division, the average for the Allahabad Division being 
raised by its including two Districts of Buudelkhand The outturn of gram-barley 
and gram-wheat have been put at the same figure, since although the yield of gram- 
barley would be largest on similar soils, it is, as a rule, grown on poorer land than 
gram-wheat 

For irrigated land an all round average may be assumed of 12 maunds for gram 
alone, 14 maunds for gram-barley, and 13 maunds for gram-wheat , when irrigated, 
gram-wheat and gram-barley are grown on similar soils, and the outturn of the latter 
has therefore been assumed the largest 

In the outturn of a gram-barley field, gram does not, as a rule, amount to moro 
than |tha of the total , when sown with wheat it constitutes about ^rd of the outturn, 
except in the Allahabad and Jhansi Divisions, where it rises as high as frds, since in 
Bundelkband Districts wheat takes a very subordinate part in the mixture 

The outturn of straw is in weight about 25 per cent more than that of gram. 
Gram-i^dsa is considered a most excellent food for cattle, but is seldom given alone, 
being generally used to give a flavour to more unpalatable fodders 

The average area under gram and its mixtures in the 80 temporarily settled N -W 
Provinces Districts is slioivn by Divisions below — 


j 

1 

Hecrot 

Divuion 

Bohiltbaiid 

Diriaion 

Arts 

Uivmon 

Attababad 
Di\ inoD 
cxdodiDg 

Jannpur 

Vutnet, 

Benares 
Division, 
tnclndiog 
Asamgarh 
Basil and 
Gorakhpor 
Districts 
only 

Jbansi 

Division 

Komann 

Division, 

inelading 

Tflttii 

District 

only 

Toltl 

Oram 

Irrigated, . . 

Vnirngatod, . < 

acres 

28,764 

2,81,983! 

acres. 

8,028 

2,28,2561 

acres 

14,787 

1,10,2471 

acres 

4,377 

8,61,665 

acres. 

23,725 

66,814 

acres 

2,792 

92,207j 

acres 

480 

3,898 

■ 

Total, 

2,55,747 

2,81,284 

1,26,084 

8,66,042 

90,539 

94,999 

4,878 

11,68,018 

Qram-larUy 

Irrigated, 

Uairngnted, 

1,67,579 

2,76,781 

18,395 

1,18,816 

1 8,68,297 
8,88,619 

1,89,813 
; 4,81,908 

90,865 

60,068 

4,812 

32,334 

6 

504 

8,29,267 

13,48,530 

Total, 

4,44,861) 

1,26,711 

7,46,916 

6,71,221 


87,1 16 

mm 

21,77,797 

Carried over, 

7,00,107 

8,57,995 


10,87,263 

EH 

1,32, Mt 

4,888|; 

33,45,815 
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Meernt 

HiTision. 

Robilkhond 

DiTuion. 

Agra 

HiTlBion 

Allahabad 

DiTision, 

onelnding 

Jannpnr 

District. 

Benares 
Dinsion, 
incinding 
Azamgarii, 
Basil and 
Gorakbpnr 
Districts 
onljr 

Jhansi 

DiTision 

Knmann 

DitIsIod, 

inclnding 

Tarel 

District 

only 

Total 


acres. 

acres 

acres. 

acres. 

ocre& 

acres. 

acres 


Bronght over, > 

7,00,107 

3,57,995 

8,71,950 

10,87,203 

2,41,472 

1,32,145 

4,883 


Oram-toheat 


■ 







Irrigated, 

TJnimgated, . 

43,089 

95,219 

HESS 

40,824 

35,985 

12,405 

3,50,938 


4,359 

3,10,005 

4 

410 

1,04,585 

8,20,545 

Total, 

1,38,308 

29,952 

70,809 

3,03,398 

1,225 

3,15,024 

414 

9,25,130 

Grand Totid, 

8,38,415 



14,00,001 



5,297 

42,70,915 


The figures shown under the heads “gram- wheat ” and “ gram-barloy ” have also 
been included in the statistics of area given in the notices appropriated to wheat and 
barley No statistics of area are avaalablo for Oudh or the N.-W, Provinces perma- 
nently settled Districts 


Plate VIII 


1 Upper part of plant 

2 i. 3 Flower, front and back viowe 


4 4. 6 Flower witli atandard and one wing remorcd 
a Pod with vnlw« open 
































PILVSEOLUS MUNGO, Unn: 

[/.(fcPhto I\] 


rvru=H, none ; Vlun wit \n, ming. 

X‘\tnr\l onU'f /x 7 mmrio«»r, rub-onlcr Pa/>ttionaeiir, Inbo P7ia«co?«r A Iniry Enl>-ercot annual 
String nbonl 2 ft !ii”h, bnntliing, nn«tihr Ijpa\r? Infoliohto , slipnlcs onto acuminate, many 
ncnt^l ; pctiolo- a* lon« or lonj'i'r than ilio loaflct", clianwelkd , leaflets 2-1 in , entire or more or 
le-e lol«>l, lernnnal one ovale acute, ennealc at llie bate, lateral ono rhomboid ovate, rounded at the 
Ka*e haira on Iwth «ide« , «-tip, 1< narroa\l% lanceolate, suli-pcr^i^tent Flowers about C, crowded, in 
aaillan rae- ine< , peilunc!o« »liort Calj-x about { in , bro id and more bifid above, loaver portion 
lcn;,i r and poinlial Coroll i nlmut J in long, jellow , keel bcakctl, spirallj twisted Stamens diadcl- 
plio'i' lkJ« 2-2J in, mWalindncal, pointed, silky, S-l'd-seedeil Seeds small, green yellow or 
1 Latk 

J/i rp IS one of four pulses wliicli rc'cmblo one nnotlicr very closely in appearance 
and Italnl of grow Hi, the other three being urd (or mash), lohia (or rausa, ratods) and vtoth 
J^Tung IS the most a aluablc of the four, and, ns a rule, its consumption is confined to the 
belter clacscs of natnes It can be easily distinguished from cither moth or lobia, but 
ils resemblance to urd is so close, that both arc considered by some botanists varieties 
of the same species The most popular distinction between the two plants in the field 
lies m mung having dark green and urd jcUowish green leaves, but the principal difier* 
once lb in the shape of the grain, in that of urd being much larger and longer than that 
of mung Exclusive of urd there are tlirco well marked varieties of mung, having respec- 
tncly green, jellow and black seeds The green seeded is the typical and commonest 
variety, that with yellow seed (known as sona or golden mfing) being named PImeolus 
aureus, and that with black seeds Phaseolus Max 

Mung is groivn in cverj’ District of the Provinces, but almost invariably as a subor- 
dinate crop in fields of millet or cotton, and very seldom by itself It is therefore a 
Lhanf crop, being sown at the commencement of the rains and reaped in October It is 
in some respects remarkable that it is not more frequently grown alone, since its grain 
commands a far higher price than that of millet, but this is no doubt partly explained 
by the prccanousncss of its growth, heavy and continuous rain, especially in September 
(when it IS in flower), often causing absolute ruin But as a counterpoise to this it bears, 
and justly, the reputation of being able to withstand a great deal of drought, and in a 
season of scant ramfall when millets have utterly failed, it, with urd, lobia and moth, forms 
a most valuable food resource, the so called " subordinate ” crop becoming in this case 
of first rate importance. Another advantage which these pulses share with arhar is that 
of not impoverishing the soil, or at all events not to the extent of gramineous crop such 
as the millets Not only does the depth to which their roots penetrate enable them to 
gam moisture from land on which their shallow rooted companions wither of drought, 

• Keferences —Hoot n. Ind. it SOS I Eo*b n loi ni 292 (mcSs erecn) J W X A Proi 215 , PoweM Pnni 
Prod 289 j Diuty Ucefol PL o£ Ind. 831. PA Jl/oar , Bosb 1 1 293 (jceds Usek) 2»A eureut. Bom (eeeda yelloir} 
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but it also leads to tlie aeration of the ground, and wliotlier it be tiuc or no that they 
actually add to tbe fertility of tlio soil by fixing atmospborio nitrogen, they at all events 
increase tbe fertility of its surface by accumulating from below food substances which 
were beyond the reach of shallow rooted plants 

Its cultivation is exactly the same as that of cotton or millet When grown alone 
it IS sown at the rate of about 12 seers to the acre When associated with millet or 
cotton it shares the benefit of the weeding which these crops receive, and only receives 
imgation when they require it. It is reaped about a fortnight before the millets, and is 
threshed out by bullocks in the usual manner The crushed stalks and loaves are much 
prized as fodder, and are used to give a tempting flavour to trash that even Indian cattle 
might otherwise reject as uneatable. 

Its cost of cultivation may bo assumed to bo the same us that of judr or bdjra. 
When grown alone the average outturn per acre is reported from most distnets as 
about 5 maunds of gram and three times this weight of fodder 

Tlie area returned as being under mitng alone during 1881, in the 80 temporarily 
settled Districts of the N -W Provinces, is shown by Divisions below — 



Mcemt 

DiTision. 

* 

Robillband 

OiTMion 

niT& 

Allahabad 

UiTiuon, 

cxclnding 

Jannpor 

DistncL 

Benares 

Blrlston, 

incindine 

Aaamcarh, 

Bsitland 

GoraLbpnr 

Districts 

only 

Jhanai 

Division 

ICnmann 

Division, 

inclndinr 

Taral 

District 

only 

ToUl 


acres 

acre^ 

ocrcs 

acres 

acres 

ocrcs. 

ocrcs 

acres 

Irrigated, 

86 

239 

S3 

72 


62 


CD 

Ummgated, . 

8,170 

14,996 

1,955 

1,285 

49 

2,717 


29,202 

Totol, 

8,256 

15,235 

1,988 

1,857 

49 

2,799 


29,684 


These figures give, however, no real idea of the part played by mtlng in the agn- 
culture of the countiy In greater or less amount it is grown on fully one-fourth of 
the total area under kliarif crops in tbe Provinces, and represents so to speak the culti- 
vators insurance against a shorter allowance of rainfall than his millets can make shift 
with. 


ExpUnahon tf Plate IX. 

1 Pistil enclosed in the staminel tube, spirally tnistcd 

2 Pod mth portion of one vnlre rcmoTcn to sbowtbo seeds >iiU nat sire 

Side, front, and back rieirs of floirer f 
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PHASEOLUS RADIATUS, Lhm: 

[TOe Plato X] 


Evoush, none , VEll^AC^I,AB, unJ, mhuh , 

A Minolj of P/i J/itn^o, from it cliiTcrs jn liMing longer and more trailing stoma , tho 
mIioIc plant too is much more hair^, the reddish hrown puhesccnco givmg the foliago -i lighter 
tint , the seeds nro foner, larger and longer than those of mitnff, and usually of a dark broivn colour 

The close rcscmhlancc of itrd to mtw^ which has induced some authorities to include 
them both in one species has been already mentioned Urd has, however, two distinct 
sub-\ anctics of its own, one with largo black seeds ripening in August and September, 
and the other with smaller green seeds ripening in October and November The latter 
IS sometimes given the diminutive name of urdt 

It IS groun commonly throughout the Provinces generally as a subordinate crop 
With millet or cotton, but more often by itself than either mdng or lobia The total 
area under urd in the 30 temporarily settled N -W Provinces Districts is returned 
as S, 58,40 a acres, being 1 per cent on the total cropped area Its cultivation as a sole 
crop reaches the maximum in the Meeiut, Bohilkhand and Denares Divisions, as is 
shown in the appended table — 



Mccnit 

OmsioD 

Uahilkband 

UiYuion 

Ajjra 

DiTisIon. 

Allahabad 

Viruion, 

excluding 

Junupur 

Dutciet. 

Bcnnrca 
Dituiou 
i,<cliidug 
Bash ana 
Gorakhpur 
Diatricta 
only 

Jbanai 

Diriaiou 

Kumnnn 

Dituiou, 

ineinding 

Tarai 

Dutnet 

oulir 

Percentage of area undcc nrd alone 
to total Llianf cropped area, 

SG 

47 

2 

2 

14 

12 

31 


The Meerut, Eohilkhand and Benares Divisions are the principal sugar-cane tracts 
in the Provinces, and the comparatively large area under urd which they return may be 
due to the fact that urd is one of the few crops which cm be grown before sugar-cane 
without greatly lessoning the produce It only occupies the ground for a short time in 
the rams, and is reported to leave the soil as rich in food substances as it found it 

It IS sown at the commencement of the rains, and ripens, one variety in August and 
September, and another in October and November A rare custom is reported from the 
Caivnpore Distnct, under which it is grown as a spring crop, being sown on damplou- 
lying ground in Pebruary and reaped in May 

Its cultivation is precisely similar to that of the autumn millets or cotton "When 
grown alone it is sown broad-oast at the rate of from 4 to 6 seers per acre It thrives 


• noxb F1 Ind hL 29C Ph A/M«j«,I.inii.iar radittttu. Hook FI InS ii 203 Ph JhxiurgM.rr & A Prod 210 , 
Powell Ponj Prod 239 , Drniy Uscfal FI o£ Ind 388 







PHASEOLUS AOOinTIPOLIUS, Jacg,: 

Fkfe SLJ 


Evcush, non" , VmrACEtAr, moth, motlu, 

o^Icr ju^iho^Tj sub-orJor PcpihoTKi^c^f tribo Phwsol^w A cli^nsc hairv ozmnal 
Rw* iv'T>on'licuhr F (‘ms several csien'ling m-mj- feet along the gronud in Dvery direction, an- 
gular and with a fe- sea-tcreJ hairs leaves tnfoliobte , stipnles cohering, ovate lanceolate ; petioles 
a h Je lonc’r than th’ l->a‘l('‘3 , e-ipels snhalate ; l'‘aflcls deeply 8-lohed the upper ones more finely 
cat Pe"Jnac’'*5 amlLaiy n(Kirly as long as the peJo’es, ending in an oblong glandnlar head of small 
yello"" ‘ho'ily p(“JicereJ fioivers ; bracteol ‘s tvaec as long as the calyx, snbniatc, cihatc ; calyx-tnbe 
campaanlaf'*, lovrest tooth longer than the rcs*, the t*vo upper connate , keel with stamens and style 
spirally tvts*el Pod IW in , straight, cyhndncal, tomlose, smooth Seeds small, oblong, light 
b'O'm , hilnm linear, vhi..iah 

Moth m the khanf ansvrers to the coarse pea, knotm as Ie»an, in the rabi, both 
being grown on tbe worst land which can be made to bear a crop. It xs in consequence 
grown much more commonly as a sole crop than cither nii/yr or loha, and the area which 
it occupies on its own account is veiy nearly equal to that under urd. It also forms a 
very common mixture in millet fields, especially in the case of the spiked or bnlzush 
millet {Jidjra^, which it resembles in its preference for hght sandy soils, and also in its 
liability to damage from dl-timed rainfall. 

Its cnltivation when grown alone is of the roughest possible description A conple 
or at most three ploughmgs are held snSLcient, and the seed is sown broad-cast at the rate 
of 4 seers to the acre 

In a favourable season its produce is often very heavy, but taking into consideration 
the poverty of the land on which a great portion of it is grown, and its habihiy to dam- 
age from rain while in flower, the highest onttum of gram which can be taken as the 
average is 8 maunds to the acre, with rather less than double this amount of fodder. 
The gram is an article of human food, but there are many prejudices agamst it, the 
most notable being that it is liable to produce worms m the boweL On the other hand 
it IS considered a nsefol remedy for flatulency. But it is principally used as cattle food, 
and IS said to he a fattenmg diet, as are also the leaves and stalks 

Below IS shown the average area xmder moth as a sole crop during the last three 
years in the 30 temporarily settled Districts, classified by Divisions — 
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]>T1SC9, 
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Azssgsiby 
Bast: ud i 
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csir 

i 
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Dsnsoa. 

ISoIsQkbad 

DiTZSca. 

Dinsioa. 

DiTIS OSf 

txdzilSts , 
Jssapa j 

{ 

> Jhisa. 

1 Vmsoa. 

1 

1 

X>IT3«!09, 

iccJsdxc^ 

*JlSS91 

Djitnst 

cajj* 

TofaL 



acres 

urea. 

acres. 

acreSr 

acscs. 

1 acres. 

acres. 

acres. 

Irngited, 

• 

464 

60 

484 

107 

; 4,762j 

1 

1 

1 5,879 

■UnirngateJ, . 

• 

84,371 

C7,917| 31,304 

9.746 

10, 900* 

575 

1,011 

5,06,027 

Told, 

• • 

S4,€8o| 

1 G7,977j 31,953 

1 0,853^ 

, 15,662^ 

379 

1,012 

2,11,906 
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INDIGOFBRA TBSTOTOKIA, Lkm: 

[Pi* Plato Xn] 


Esoljsh, indigo; VEiafAcuLAn, nil. 

Nnlural order Legummota:, snb-ordor Paptlwnacea, tribo GaUgea A small shrub, 4-6 ft high, 
with sihcry, pubescent, tough, angular branches Leaves alternate, 8-4in long, ■vnth mmuto 
subulate stipule®, unequally pmnato , potiolo •J-l in long , leaflets opposite, in pans of 4-6 and a 
terminal one, shortly stalliod, and furnished avith mmuto setaceous stipels, f-1 m long, ohovate- 
oblong or oa*al, entire, smooth, hluoish-grecn above, and antli adpressed ■white hairs on the lower 
surface Bacemes stalked, avillary, shorter than the leaa cs, erect, spikelikc, bracts subulate Flowers 
small, shortly stalked, rather cronded Calyv shallow, bccommg almost flat, teeth nearly equal, 
and as long ns the tube Corolla papiltonaccous , standard oval, greenish , ■wmgs dark pmk , keel 
obtuse, rather longer than the wmgs, each of tho petals spurred at the base Stamens 10, diadelphous 
Pods 1-1^ in long, straight or sub-falcate , c}lmdncal, and somewhat contracted between the seeds, 
8-12-seedcd Seeds quadrangular, brown 

India IS prohahly the natural habitat of the indigo plant, and the origin of the 
name which it bears in Europe Several species are found either wild or cultivated, in 
addition to the ono commonly grown in these Provinces, the most noticeable being the 
wild indigo of the Himalayas {Indipqfera airopurpurea), which forms a dense under- 
growth in many localities on the outer ranges of the Himalayas between 2,000 and 6,000 
feet This species is not reported to jueld dye matter, but another species (J Jml, Linn) 
which IS cultivated in the Madras Presidency affords a dye similar to that of Indigo/era 
ItTicloria No vancties of Indigofera Unctona are reported to exist m these Provinces, 
but some would probably be discovered by careful investigation. 

The distribution of mdigo cultivation m these Provinces appears to be very capri- 
cious It is of course entirely dependent on the existence of factones for the extraction 
of tho dye, and indigo manufacture is very far as yet from having spread over the whole 
tract suited to it, but is to a great extent concentrated in locahties where it was first 
started by the enterpnse of European grantees or settlers The following sketch of the 
nse of indigo manufacture in the Azamgarh Distnct is taken from Mr Beid’s Settlement 
Eeport, and its outline wiU apply with almost equal force to any other Distnct in the 
Provinces — 

“ The manufactuTC of indigo for export dates from the early years of British mlo la the distnct The 
<< Company’s commercial resident was allowed to trade on bis own acconnt as well as for his masters, and 
" Mr Crommehn, commercial resident at Azamgarh and Man, m company with two gentlemen named Stewart 
" and Bcott, started the first mdigo concern in Azamgarh Its establishment was opposed by the Magistrate 
“ of the distnct nnder the mlo which forbade the Enropeans to ocenpy land and engage in indigo mannfac- 
“ tnre in the ceded Prorinces withont permission from the Governor General in Conncil Mr Crommehn 
“ cvcnlnally got leave to hold the factones, and was exonerated from blame in connection with them, bnt so 
" aggneved did be feel by the action of the Magistrate, that he filed an action m the snpreme conrt for 
“ damages What the resnlt of the action was the records that are within reach do not show His indigo 
“ concern seems to have been conducted through European and Eurasian assistants, and at first not withont 


* References — Einn Sp FL Ed, L p 7B1 , Boxb FI lad. Ill 879 , W & A Prod. 102 , FI Bnt. lad b 93, 
Bentley and Tnmen Med FI 72 , Brandis For FI 135 , Fowell Fosj Frod. 433 , Orarr Usefnl FI of Isd 254 

G 2 


INSIOOFERA TinCTOBlA 


“ disputes mth the Natives, wliicli tlie latter were carofnl to bring to tbo notico of tbo Magistrate The 
“prohibitory rnlo nnder which Mr Orommelm had been opposed did not apply to persons bom in India, and 
“soon after the establishment of his concern others woro sot agoing m vanons places In 1808 Mr D 0 
“ Forgnsson, acting on behalf of a Major Stevenson, erected a factory at Nizamabad, and another, now fallen 
“completely to rmn, was established at Imilia, which though professedly tho property of a native, was in 1811 
“managed by an European of tho name of O’Dell And as time went on, more small factories were erected 
“ at vanons places In 1812 Mr Fergnsson’s factories passed into the hands of Mr J Stnrmes This 
“gentleman carried on tho concern vigoronsly, and added to it another branch factory Ho also engaged 
“ with sugar and cloth trades, and by mortgage, purchase and farm hold possession of a number of lauded 
“estates After his death in 1821, his indigo concern and estates were manoged for a number of years by 
“his oveentors In 1829 the indigo concern and part of tho estate woro sold, the former being purchased by 
“ Mr H E Hunter Meantime Mr Crommelm’s factories bad changed hands, some being held by persons 
“ resident in tho district, others by persons resident in Oalcntta or elsewhere who managed them throngh 
“ agents For several years after 1829 Mr Hnntei, who m addition to the Nizamabad concern, had taken 
“ over some of the factories erected by Mr Orommelm and others, nnd Mr. J H Sionehonso, who held the 
“ Dohrighat concern, were the chief independent Enroponns in tho district They traded largely in sngar 
“and other native produce m addition to indigo, and Mr Hunter was also in possession of a good deal of 
“landed property Ho died at Nizamabad in 1845, nnd his largo mdigo concern was broken up Mr 
“ Stonehonse also had been nnfortnnato in bnsiness, and had to rolinq^nish most of his factones, bnt he con- 
“ tinned to reside in the district, bolding a small factory which ho bnilt at Itajapatti in pargana Nizamabad 
“ till 1857 At the time of the mntimos there were at least nine concerns whoso head gnarters were in the 
“distnct The chief of these was the Dohnghat concern held by Mr E F Yenoblcs Previons to the 
“ mutinies, and for some years after them, the production of mdigo remained chiefly in Enropean and Eurasian 
“hands Tho only native who seems to have held factories before tho muhnios was Basn Darzi, who having 
“originally been Mr Hunter’s tailor, and afterwards his chief manager, had ncqmred a good deni of money, 
“and on Mr Hnntcr’s death pnrehased six of his factories Bnt about 12 or 15 years ago natives began to 
“ take an mterest in tho trade, nnd the comparatively high pnees of 1864 nnd tho following years brought 
“ about among them a rage for factory bnilding Numbers of now native factones sprang up Of 415 factories 
“ now standing in the district, 823 have been built during tho last 14 years At the present time only 29 
“ fictories, with 115 pairs of vats, are tho property of, or held by, Europeans and Eurasians Tho rest (386 
“ factories, with 607 pairs of vats) nro tho property of, or held by. Natives ’’ 

The total area under mdigo in the IT -W Provinces nnd Oadh may now be put at 
2,89,000 acres Some details concerning the number and size of the factories in work are 
given at the end of this notice, but it may be mentioned here that one of the principal 
obstacles to the increase of indigo production is the great prejudice which exists against 
it in many parts of the country, based either on semi-religious objections to growmg 
the plant, or on a dislike to the relations between cultivator and factory to which it leads, 
and which will be noticed more fully further on 

The percentage of the area under indigo to the total cropped area and to that crop- 
ped in the kharif season in each temporarily settled Division of the 1T.-W Provinces 
IS shown below — 


Percentage of area under indigo — 

Meerat 

Division 

Roliilkhimd 

Division 

^Agm 

Division 

j 

1 

Allnlinbnd 

Division, 

oxclnding 

Jannpnr 

Distnct. 

Benares 
Division, 
inclnding 
Basti and 
Gornkhpnr 
Distncts 
only 

Jhansi 

Division 

Knmann 

Division, 

inclnding 

Tarai 

Distnct 

only 








to total kbnrif crop areo. 

42 

1 

87 

17 

8 



to total crop irea. 

20 


20 

9 
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It IS noUceaWo liow small is tlio footing wlucli tlio plant lias obtained in Eohilkband, 
and in Ondli its cultivation is still moio rare, altliougli the soil and climate of both 
tracts are probabl} as well suited to its growth as those of the Eastern Districts, in which 
the best indigo of the Province is produced The indigo cultivation of the Benares 
Dnisioii IS conducted entirely with weU or tank irrigation, and is a continuation of the 
indigo tract of Debar, the most productive in India West of Allahabad indigo follows 
the canal , thus in the Agra Division the canal irrigated Districts of Etdwah, Etah, 
IMainpuri, and Farukhabad, liaic an aica under indigo amounting respectively to 4*6, 

2 3, 2*7 and 1 9 per cent of their total cropped area, while the Districts of Muttra and 
Agra, i\ Inch until lately received no canal water, show only 3 and 9 per cent Similarly 
Cawnpotc, the only canal irrigated District in the Allahabad Division, has 4 0 per cent 
of indigo cultivation, while Patehpur its next door neighbour has only 3, and Allahabad 
only *2 per cent 

Indigo may bo sown cither in the spring or at the commencement of the rams 
111 the first case it is called or chaiti, in the second asarht Jainoioa indigo is 

ready for cutting in August, asarht indigo a month later, but whereas land under the foi- 
mcr is, ns a rule, ploughed up immediately the crop is cut and prepared for a crop in the 
succeeding rabi season, asarht indigo is left in the ground till the following rains, when 
it springs up again and fields what is known as a khunti or latoon crop In the first 
season after sowing the quality of jamowa indigo is much superior to that of asarht, but 
asarht indigo is said to yield the best crop from latoons The jamotoa system is com- 
paratively new, and has only been adopted in the Azaragarh Distiict since the last 40 

3 ears, but is the one commonly followed in the canal-irrigated Districts of the Upper 
and Middle Dodb. When indigo seed is to bo pioduced the roots of jamotoa indigo are 
not ploughed up after the plant lias been cut, but they aie left in the ground fall Decem- 
ber, by which time they will have sent up fresh flower-bearing shoots and will yield a 
crop of seed The indigo planters of Behar piefer seed imported from these Provinces 
to that locally grown, and in consequence an extensive trade in it has sprung up, the ex- 
ports by rail from these Provinces to Bengal amounting m the last three years to 1,13,436 
maunds, 1,42,616 maunds, and 1,66,810 maunds, most of which is despatched from the 
city of Cawnpore. The trade is principally in the hands of Oalcutta brokers, who are un- 
der contract to supply a certain number of factones with the seed they require, and hence 
the price of indigo seed is liable to violent fluctuations, ranging from Es 6 to Es 40 per 
raaund, since a certain amount of seed must be bought whatever be its price, and should 
the supply run short holders of seed can make their own terms 

The jamotoa system of cultivation is by far the commonest in the Distncts west 
of Allahabad, and unless the roots are left for seed the land almost invariably bears a 
crop m the succeeding rabi, and is thus twice cropped within the year The outturn of 
the rabi crop (wheat or barley) will not bo above half what it would have been if grown 
after a fallow in the rams, but it is only with indigo that this much can be obtained un- 
less the land be manured, the outturn of a rabi crop grown on unmanured land after 
millet or maize being extremely small 

It IS most commonly grown alone, as the period of its growth does not coincide with 
that of any other crop Occasionally, however, it is mixed with jitar or arhar, and is 
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surronnded with a border of castor or san (hemp), more with the idea of one crop insnr* 
mg the other than with any hope of reaping the produce from both 

A loam IS preferred, but much of the cultivation is on the lightest possible sand, m 
tracts where copious irrigation is possible from a canal Manure is very seldom used, 
but when possible indigo follows sugar-cane oi cotton, and reaps some benefit from the 
manure which was applied to these crops 

Four ploughmgs are held advisable, but the land frequently receives no more than 
one, especially in canal-iingated districts, where a prodigal supply of water is often made 
to tnVft the place of good tillage For jamotoa indigo the ground must be watered before 
ploughing, while asar/a fields are not ploughed until softened by the rains 

For proper germination of the seeds it is necessary that the seed-bed be thorouglily 
moist, and this accounts to some extent for the haste made m ploughing The seed is 
sown broad-cast at the rate of about 8 seers to the acre, and since it is essential that it 
be not buned too deeply, it is merely harrowed in by the log clod-crusher or by a bush 
The number of waterings which are given to jamotoa indigo between the date of 
its sowmg and the commencement of the rams varies with the dryness of the air, being 
as many as six in Cawnpore, two in Bareilly, and only one in Azamgarh Asarhi indigo 
requires no watering in a year of ordinary rainfall 

It IS essential that the crop be kept free from weeds, and two weedings are the least 
that are given 

The plant is iipe for cutting just before it flowers It is reaped with sickles m 
the ordmary way, and is carried to the factory, where the process of extracting the dye 
at once commences The essential parts of an indigo factory are (1), two sets of vats 
one on a lower level than the other, the upper set being used for steeping the plant, and 
the lower set for concentrating the dye matter, (2), a boiler and furnace for boiling the 
dye , and (8), an apparatus for straining and pressing The size of the steeping vat varies, 
but it IS usually large enough to contain from 60 to 100 maunds of plant The plant 
IS packed into the vat, which is then filled with watei, the plant being kept submerged 
by some cross bars which are fitted across the vat above it The time during which this 
steeping continues varies according to the weather from 11 to 16 hours, being less in 
“uggy damp weather with the wind in the east, than when the air is dry with a west 
wind It IS of great importance, however, that the steeping should be stopped at the 
nght moment , if underdone, dye mattei is lost, and if unduly prolonged, the quality of 
the produce suffers 

The steepmg vat opens by a channel into the vat which corresponds with it in the 
lower tier, and when the steeping is finished, a plug is drawn and the water drained off 
into the lower vat, leaving the plant behind it, which can then be thrown aside The 
water is of a greenish colour, and is charged with a substance known as indican, which 
fermentation has extracted from the plant leaves In order to convert this substance into 
indigotine, the basis of indigo dye, it is necessary to oxidize it, and the next process known 
as "beating ' has this for its object Usually it is performed by 7 or 8 men who stand 
in the vat and agitate the liquid either with their hands or with a rake-shaped paddle As 
the oxidation proceeds, dark blue particles of indigotine (known collectively as the fecula) 
appear in the liquid, which changes in colour from green to blue The process is con- 
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tinucil for from U to 3 liour«, and may be stopped so soon as a little of the liquid placed 
in a Eiuccr rcadilj tlirons dona a dark blue precipitate remaining itself of a clear sherry 
tint It is non aliened to stand until the fccula lias settled, which takes place in about 
a couple of hours and is sometimes assisted by pouring some cold water into the vat The 

surface liquid is then carefully drained out of the vat by holes ■nluchhavc been made in 
its nails for the purpose, and the dark blue sediment which remains is conducted along 
a masonry channel into the boding vat, nhcrc it is kept over a moderate fire for about 
5 hour*, and is then rcpeatcdlj passed through a cloth strainer, which effects the sep- 
aration of the dye particles from the water The dye matter is then allowed to he on 
the strainer until partially dry, when it is carried to the press and placed in hoses with 
inoi cable sides, in nhicli it is subjected to gradually increasing pressure for about 12 
hour*, at the end of nliicli time it will haio taken the form of firm slabs 3| inches 
square, nlncli are then cut into cakes of the same length, and arc ready for being stamped 
and finallj dried The uholc process from plant to cake occupies therefore about 48 
liours, and ni a large factory one follows ibc other in constant repetition for some 45 days 
in August and September Good indigo cake should contam about SO to CO per cent 
of indigotinc , it should be bright, of a dark blue colour, with a coppery gloss, breaking 
with an evenly coloured fracture , it sbould not part with its colour by hght friction. 

The outturn of indigo from plant vanes with the season from 2^ to 4 per thousand, 
being highest in years of moderate or light, and lowest in years of heavy rainfall 

The pnccs uhich 27 -17. Provinces indigo commands in the Calcutta market vary 
from year to year between very wide limits In very few cases does the pnoe come 
Within 20 per cent, of that obtained by Tirhoot cake, and of 27.-17 Provinces produce 
that of the Benares Division is considered the best, facts which indicate the greater smt- 
nbihty of the climate of the Eastern Distncts for indigo manufacture. The average 
pnee of the 27 -W. Provinces indigo is further kept down by the very large proportion 
formed by native mide cake, which sells at a much lower price than that made under 
European supervision Almost the whole of the cake exported from Tirhoot is retained 
as of European manufacture, which is the case with only IS 5 per cent of the 27.-I7. 
Provinces indigo. The average prices per factoiy mannd of 74 lbs 10 oz. obtained by 
17.-T7 Proimces and Tirhoot indigo during the last three years are given below — 



1870 

1880 

1881 

if -TT. rronnees— 

ns 

as 

Its 

Do^bf 

227 

175 

200 

Bcnuca Division, 

. 2C1 

210 

2i0 

Tirhoot, 

287 

245 

260 


The cost of manufacture (mcluding pnee of plant) is much higher for European 
than for 27ative factoncs, being about Es 125 per maund in the former, and Es 85 in 
the latter case 

Thus far of indigo manufactured for export A large proportion, however, of the 
indigo intended for local consumption is manufactured much more roughly, all boilmg 
being dispensed with, the cake being known in this case as yaV/i,— the ff/iuel of the 
Calcutta market. The factory in this case merely consists of a few masomy vats 
sunk in the ground The process is substantially the same as that described above, ex- 
copt that m the steepmg vat fermentation is artificially excited by the addition of gum 
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or sugar, wliicTi is said to deteriorate tlio quality of the cake, hut which forms the basis 
of a process recently patented by a European planter, by which the amount of dyo mat- 
ter extracted is said to be increased by So per cent But tho manufacture is conducted 
as a rule in a slovenly manner, and the dye not properly strained or cleaned, although tho 
resulting gdSh seems suited to tho requirements of country dyers It is occasionally < 
purchased by the larger factories and woiked up into pucka (or boiled) indigo cake 
The extension of canal irrigation seems leading to a great increase m tho number of 
mdigo factories The constiuction of now factories appears, however, to bo now con- 
fined to native enterpnse, and the annual fluctuations in tho number worked by Euro- 
peans indicates merely the occasional extension of operations to outlying branch factones, 
which return no profit except m favorable years An indication of the extent of indigo 
manufacture during the last two years is furnished by the following figures — 


Xtu 

Eaiopcan oi KaUtc 

Knmbcr of 
factories 
aockiDg 

Konbn of vats 
in use 

ATaonnt of 
jilitnt nscil 

Approvimata 
onttnm of ilfc, 
(in factory 
nuimils} 

1880 

Kdropcan. 

Native, 

• 

ISG 

1,068 

1,852 

6,201 

21,83,227 

79,70,110 

8,889 

26,418 



Total, 

1,224 

7,648 

1,01,58,846 

84,752 

1881 

Koropoim, 

Native, . 

«• 

176 

1,828 

1,866 

7,574 

34,10,278 

1,61,82,348 

1 



7otul, «« 

1,504 

8,940 

1,95,02,626 

45,944 


The relations between factory and cultivator are such an important feature in the 
agricultural conditions of the Provinces, that some notice of them here may not be out 
of place In some instances,— -very few in these Provinces,— the plant is grown by the 
factory direct on land either belonging to it or rented from the propnotors or cultiva- 
tors for the purpose But the system usually followed is for the fiiotory to purchase 
the plant from cultivators, at a price which may be fixed either when tho crop is sown, 
or when it is ready for delivering "When the first factory is started in a district, it is 
evident that no cultivators will grow plant unless assured before hand of its purchase 
at a fair price, since, the crop being useless to him unless taken by the factory, the 
latter could make its own terms if no agreement was come to before the plant was on 
the ground This was very possibly one of the causes which led to tho adoption of 
the advance (or iadni) system under which the greater portion of indigo plant is grown 
In March or April when the crop is sown the factory binds itself to purchase plant at 
a price then fixed upon, and the bargain is always clinched if not altogether effected 
by the factory making an advance in cash to the cultivator, in consideration of which tho 
price to he paid for plant is fixed at a considerably lower figure than what free competition 
would result in But so long as the price is not below Es, 16 or Bs 18 per 100 maunds, 
the system is not more objectionable than that followed by Government in further- 
ing opium cnltivation Unfortunately, however, one of the principal objects of the 
factory in making advances is often not so much to arrange for a crop in the present 
as to gam sucli power over tho cultivator as will enable it to compel him to grow indigo 
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on its own terms an the future Very frequently therefore in the first agreement made 
with a cultivator the plant is priced at a favorable rate, but a stipulation is entered bind- 
ing him down to deliver not less ihan a certain amount oj ti which is often Inomngly fixed 
at an. impossible figure on penalty of forfeiting to 8 times what balance there may be 
agamst him With the chance of obtammg cash down, the cultivator pays but little heed 
to stipulations of a merely contingent nature, and hence a single bad season may involve 
him in obligations to the factory, and— in the expenence of the Bareilly Distnct— 
“henceforward he has no resource if he wishes to get free of debt but emigration or 
rather flight to the Terai— that safe haven of refuge from cml court decrees ” 

The power thus acquired over a cultivator may be used either to compel him to grow 
plant at the factory’s will, or to sell his plant at a pnce much lower than it would other- 
wise command That these are solid advantages may be judged from the fact that the 
value of a factory is often estimated by the amount of outstanding debts it has, or lu 
other words, by the degree to which surrounding cultivators are under obligations to it 
With an increase in the number of faotones in a distnct the market for plant be- 
comes of course much wider, and it then becomes possible for a cultivator to grow indigo 
unfettered by agreements and to rely for obtaining a good pnce on the competition of one 
factory against another This is the system known as the khushlhand or “ good bargam,” 
so named of course from the cultivator’s point of view In a distnct where factories are 
numerous, the difference between the pnce paid for ladnt and ihusidharid indigo is very 
great, when the former is contracted for at Es 18 the latter will often sell for as much as 
Es 26 per 100 maunds The khushlhand system is of course by far the most popular 
amongst the cultivatmg commumty, and the gradual increase in the prosperity of a vil- 
lage, or its gradual recovery from the eflects of a series of disastrous seasons, may often 
be traced in the increase of the area under Tthuslikhand at the expense of that under 


badnt plant 

The most dreaded source of damage to the indigo plant is continued wet weather, 
which renders the plants tall and woody without much foliage, and by a kind of etiola- 
tion prevents the proper development of the dye property in the leaves So much of 
the indigo grown in the Doab is protected by canal irrigation, that a year of unduly 
heavy ramfall is considered even more disastrous than one of partial drought, smce a 
proper allowance of sunlight is as necessary to the production of the dye as water is to 
the growth of the plant 

The cost of cultivating an acre oijamowa indigo to be cut in August and followed 
by a rabi crop is shown below — bb a p 


Plonglnng (twice), 

Clod crushing, • 

Seed (8 seers). 

Sowing, 

"Weeding (twice), 
Besping, 

Watering (three times), 


0 4 0 
18 0 
0 S 0 
-300 
.19 0 
4 is 0 


Total, 12 15 0 


Bent, 


2 8 0 


Grand Total, 


15 7 0 


H 
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The average outturn oijamotoa plant may be put at 80 maunds per acie The out- 
turn of asarht plant will be rather less than this in the first year, but equal to it in 
the second year A jamotoa crop, if the stumps are left in the ground after the stalks 
have been cut and the land not ploughed up for a rabi crop, will yield an outturn of 
about 6 maunds of seed to the acre 

The average area under indigo during 1878, 1879 and 1880 in the 30 temporarily 
settled N -"W Provinces Districts is shown below by Divisions — 



Mcenit 

OlTUlOO 

Roliilkhnnd 

Division 

Agra 

Division. 

Ailalinliad 

Division, 

exclnding 

Jaunpni 

District 

Benares 
Division, 
inelnding 
Bssti and 
GoraUipnr 
Districts 
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Jhnnsi 

Division. 

Knmaan 

Division, 

incInding 

Tacni 

District 

oalj 

Tots] 


acres 

acres 

acres 

acres 

■gi 

acres. 

acres 

acres 

Irrigated, . , 1 

1,00,796 

2,859 

81,085 

33,482 




2,26,132 

Unimgated, . . 

S,8C3 

1,128 

6,311 

0,018 


222 

22 

82,986 

Total, 

1,00,169 

8,982 

86,876 

42,530 

19,827 

222 




Adding 30,000 acres on account of Oudh and the 5 permanently settled N.-'W. 
Provinces Districts, the total Provincial indigo area is raised to S,89,118 acres 

The exports of indigo during the last three years are given in the following table — 



1878 79 

1879 80 

ISSO^l 


rods* 

rods* 

mds* 

To CnienUo, ... 

50,157 

25,063 

40,910 

To other places, . 

7,881 

3,726 

5,002 

Total, 

58,036 

28,789 

45,972 
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J3ngii‘!H, sifflowor, Vi nsActi \n, kuaum, kusambh, kar (tlio seed), barro (in tlio Benares 
Dni'ion) 

Natural onlcr Cmnpont<r, tribe Ctpimovlm A glabrous tliistle-likef herb vntli reddish orange 
floMer« Stem's nbont 2 fi high, iniich hranched aboic Leaaes sessile, oblong lanceolate, aiith 
serrate atiileate edges or ncarlj entire Flowers in largo compact heads , outer involucre bracts 
leafs, ovate oblong, con'-t noted above tho baie, entire or spmnlosc, inner bracts narrower Florets 
tubular, hermaphrodite or a few of tho marginal ones sterile, tube slender, limb oblong Anthers 
sagittate at the ba'c Acliones i in , <inoatlt, aim old, truncate at tho top, obliquely 4-angnlar, 
with four projecting rib" 

The product for whicli the safflower plant is mainly cultivated is the beautiful pink 
1 I 30 j'lcldod by its flowers, which is familiar in tho rose colouicd turbans worn by tho 
Mans an traders of Bajputana But the seed is also of considerable value as an oil 
producer, yielding a bland clear oil, which is occasionally used to adulterate ff/n, and 
forming in its refuse an oil cake which is much appreciated by cattle The foliage of the 
plant in ordinary cultivation is thickly armed with spines, but a smooth leaved variety 
known as murtha (or "shaved”) is reported to bo grown in the Azamgarh District 

Safflower cultivation is almost entirely concentrated in the Meerut Division, winch 
contains S9 per cent of the total area under it m the 80 temporarily settled N 'TP" 
Provinces Districts Nest to Meerut its cultuation is most extensive in Bohilkhand, 
which contains, however, only 5 per cent of tho total area, and in no other Division docs 
the area exceed 3 per cenk of tho total Tho reason for tins unequal distribution lies 
principally in the fact that the demand for the dye is almost solely from Bajputana, 
and until lately has been mpt entirely through tho market of Dehh, and it is there- 
fore in this neighbourhood that its cultivation has, been stimulated The District 
which IS most closely connected with Dehli is Bulandshahr in the Meerut Division, 
and this contains 91 per cent of tho area under safflower in this Division, and 81 
per cent of the total area in all tho temporarily settled N -W Provinces Districts 
Without doubt, however, the light soil of tho Meerut Division is specially suited to it, 
and that safflower is considerably aflected by local dificronccs is proved by certain partic- 
ular villages having obtained a name for the peculiar excellence of the dye then soil 
produces , amongst these may be mentioned Ganeshpur in the Meerut and Sankni in the 
Bulandshahr District Since safflower docs not form a separate heading in the annual 


* Boferencea —nous n OnenL ih 709 , ClnLo Comp Ind 244 , Hook FI Ind 111 . 88C , Itoxb FI Ind iti 409 , 
I’owcll Punj Prod. 355 , Drury Usernl PI o£ Ind IIC 

f Uigli cnllirnbon rcanccs its spiny chnraetcr ns in tho ease of tho henyan {Batanmn JIMoagena) and many other plants 
vrhicli m Uioir mid state arc very pncLIj Mr C B Clarke heliercs that C mgaeantha, Bicb , indigenons in the Punjab, may 
be the n ild original ol safflower 
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forms mere!) » prolnmnnry process in the nrt of clj’cing, and is not licld 
ncvc-^virj in order to prepare (ho lloroti for rale m the marhet. Tlio mclliod in winch 
the cxtnotion is cfllctcd is isimilnr to (hot dcscrihed nho\c. 


The Ntllovi pipinenl of safllonor is reidilj* soluhlo in water, but sndlowcr red (or 
firthumn) lie vis the presence of an nlUnli ns n soKcnt The jellow pigment (or piyan) 
IS, as a rule. con'iiUred useless, hut is occisioii’ill} used ns a base on wbicb the more 
sahnl'lo mI d\o is applied, bo coon ns Us eKtraclion has been completed an nlKali is 
i.iixed With (he florets, the ash of the hujra {PentciUann rptcala) or of the chrclnra 
(.•f. ry-r.-j) being u<ed for this purpose where possible, since they contain a 

large pnipor(n>n of juitash Tinpurc carbonate of soda {trnjji) is not uncommonly used in 
the prope’tion of half chit tael to a rcer of florets. The alkali is well mixed with the florets 
nivl the iim.l.ire nibbed into a paste, which is placed o\er a cloth strainer and readily 
) leMs a d'^ep red pii’iuenl (o a stream of w.ater poured o\er it The safflower is washed 
time tim''s iv (hi* manner, each time with water in the proportion of 2 seers (= 2 quarts 
1 ra b) seer of flercts, and three tinctures of diflcrent strength and quantity aro 
oh* allied CiuMi is d^rd ha beini; tmiiior>-cd in (he lincluro and dried, the depth of tho 
»ha>le d ji ndm ’ on tho nuinher of time*, this process is repealed Carthamin is prccip- 
ita’.f 1 lu an a 1, Tid a''idnh‘/'l water is often u<od to fix the colour on the cloth 

1 he j» ckiii" of the florets does not preaeiit a crop of seed, since tho cmhrjo seed is 
not d< taehed i. ith the flow < r, and is, as a rule, fcrtilircd before tho flow or is picked Tho 
u<e , f (he feed as an oil jirodueor and as food for cattle has been already noticed In 
»e*.ie lii«t-icls (cy, Cawnporc) the seed is undooacr to the professional oil pressor 
(/ /;•; fo- extraetum of the oil In others (r y , Annigirh) the oil is extracted by tho 
cultm*'<Mint by pressure but by a process somcwlint resembling distillation. "An 
"carili''.! ae^M 'uuk in tho ground and on Us iiioulli another \esscl is placed, m tho 
*' bottom of i.lncli a small bole is pierced. In tins upper \csscl the seed is placed, and 
*‘rf. md tlm outMdc of U a fire is kindled As the seed is gradually roasted Iho oil 
"exudes from U and drips into Ibc lower acsscr’—CAramgarb Solllcment Eeport ) 

liigblinn,': IS popularly supposed to do great injury if it occurs while the heads 
are in flower, and the jdanls arc reported to sufler occ.isiomlIy from the attacks of an 
insect Inown as the «'/, the scicnlific name and nflinilics of winch have not been as- 


The co‘t of ciilliaation of an acre of raffloaver grown alone may ho put at Rs 16-2, 
allot mg Rs 13-10* for tillage, fcowing, irrigation and rent, and Rs 1-8 for the cost of 

Pjcl 

The .itcrogc ouUurn of dry florets per acre of safflower sown llnckly amongst 
carrots may be put at 30 seers worth about Rs ID, with 5 maunds of seed wmtli Rs 6 
more The a slue of the dry florets would be much higher were it not possible to grow 
Fifflovcr as a subordinate crop, williout much damage to the crop with winch it is asso- 
ciated In other a.ords Us price is not so much regulated by Us cost of production as 
by llio loss a. Inch Us mixture occasions to a crop of barley, gram or canots 


• A**nining t)i»l tl>c calliTOlion li on a r« JmBated barley, (»fe pas* U ) 
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Statistics of the area under safllouer are only possessed foi the 30 temporarily set 
tied N -W Provinces Districts, and those too of a very impoifect charactci, since they 
are only foi a single year and merely relate to tint portion of the area on which safllowcr 
was grown which was not included under any of the major heads of the annual crop 
returns The figures therefore only servo to indicate the area under (a), safflower alone , 
(6), safflower and carrots , and (c), safflower and cotton, and do not include the ovtcnsivc 
area on which it accompanies giam or barley. 
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11)0 •>np''ce of ‘ugi'-c^nc "re \i.r\ nmnerou®, ntul is tlieir names sar} greatly m 
iljf li. il I)j Iriels It «s <1 nntterof ermn* ilifTicuU} to idcntir} them A broad sub- 
diti* in iini In in de into cilibl'> imI non edible nne, tlio former being grown for 
111 I in fo&l in the nw ‘•tslp and ca* n as a snoatmcif, Mbile the latter is intended 
f^'tlip jirf'Ii ction of «.igir Kliblc cane i-, us anile, tnnch the thicker, softer, and 
it.inp- r>f tb" 1 . o, and u g'oi.n with \cr^ Iiijh ciilluation Its principal aarielj is 
the /<ie liio, n as /'vs ih, i.lncli is 'ippo^id to be a recent introduction from the 
M 'Until'' Jn tlie Dolin Dim Di*tricl jmnntlr is ii'cd for sugar making, but clscnbcrc 
it is groi.ii morels r« a sncctmcat Tiic nio't distinct sarictics of non>cdtbIc cane are 
( 1 ), a t,ill soft cano groi.ing as liigli as 10 feet, requiring good cultiration and yielding 
a large proportion ofjiuce (dilcftan in Roliilkhand, haroUta in Cannporc) , ( 2 ), a shorter 
a id rather harder cane not often more than 5 or C feet high, jielding less but richer 
juic' than the abme {a^hoh, ii'ifra), ( 3 ), a hard tall reddish cane of poor quality much 
pro n in d 1 up localities i ithout imgalion (r/jin) , ( J), a dwarf ailiitc bard cane yield- 
ing more juice than cAiii, but resembling it in being grown on second-rate land {d/ior) 
The ti 0 first aanctics are delicate and require a rich well manured and well irrigated 
soil, the two latter jield a crop witli much le's care and eicpenditurc, and suffer much 
less from flooding in the rainy season 

The total area under cane in the whole of the X -"W Provinces and Ondli, may 


* Bcfcrcnccs — n Id l s^r, Kombrenm Pi V 231, Bcntlc; and Trimcn Med PI 203, DrniyUec 
Inin o'lnlisJTI 

t ’le-r fistbjn <’— Tile the epibcle'e Bf 2 flowered noxbsrgb (Ix) rave "Fltnetn htmaphroiitt, m pairt, one 
t title, i>ie oil tr peJitelleJ " Tlie ijan'Ins ma^ dc;>cnd tlicrcfare as lo wbetber the pair of 1 flowered sptkelcLs u looted npon 
as a 2 r j« e-t J ij ilelet, or cec!i«-td of lira 1 flowered sjiiLel'ls 
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be assumed as 9^ labhs of acres, amounting to S 6 per cent on tlio total cropped area, 
and 4 8 per cent on the area under kharif crops Its cultivation is greatly restneted to 
certam well marked localities The natural home, so to speak, of the cano is the strip 
of damp country underlying the lulls wliicli comprises a largo portion of Itoliilkliand, 
Oadh and the Senares Division Hero it is often grown without irrigation But 
the increased facility for irrigation afforded by canals has led to a* groat extension of its 
cultivation in the drier districts of the Ganges- Jumna Doab, notably in the upper portion 
of the Meerut Division, where it now forms one of the principal staples It is also 
grown very largely in the Districts of the Benares Division which ho between the 
Gogra and Ganges, where water is near the surface and irrigation from wells and tanks 
IS much practised South of the Jumna its cultivation is almost unknown, although 
the occuirence of numerous disused stone sugar-mills in the villages of this tract gi'cs 
some ground for supposing that it was once one of the local crops The percentage of 
sugar-cane to the total cropped area in the temporanlj* settled Districts of the 
Provinces is shown by Diiisions below — 
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A striking fact in connection with the extension of sugar cultivation in the Meerut 
Division IS its restriction to the three Northern Districts of Sahdranpur, Muzaffamogar 
and Meerut, although canal irngation is equally abundant in the two southern Districts 
of Bulandshahr and Aligarh The explanation lies in the largo extent of indigo cultiva- 
tion in these two latter Districts, which has as yet kept the sugar-cane completely m 
the background 

This is showm below — 
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The sugar-cane season comprises, roughly speakmg, a whole year Sowing com- 
mences in Pebruary, and the harvesting of the pre\ lous year’s cane is not concluded 
till very shortly before this If, however, cane is to be classified with other crops it must 
be ranked with those produced in the kharif season, since it is on the warmth of the 
summer months that its growth principally depends 
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A cano crop is, as a rule, preceded by a whole year’s fallow, the land not having 
been occupied in either hharif or rabi preceding Occasionally, chiedy in the snb- 
Himalayan tract, it follows a kliarif ciop of iico or pulse, when it is known as hhanh 
as opposed to pxaal or fallowed cano, and its produce is estimated to be decreased 
by ^th to ^rd Now and then it is even sown immediately after a crop of gram on 
land uliich has not been allowed even a half year’s fallow, but this is rare The rents 
charged for cano in the Sitapur District are Bs 10-12, Es 9-9, Es 8 and Es 6-12 
per acre according as it is grorvn after a year’s fallow (purah), after nee {dhanketi), after 
autumn pulse (jiiaseri), or after gram {charren) But these are exceptional cases, and 
the rule for the Provinces is that cane requires a year’s open fallow , land lying fallow 
for cane is known Vispandra. 

A crop of melons or onions is occasionally gathered off a cane field, being planted 
on the ridges of the irrigation bods, and being off the ground before the canes have 
made much progress. Hemp and castor are frequently grown as a border, but beyond 
this no subordinate crops are ever mixed with the cane 

Sugar-cane land is usually good loam or light clay, and is invariably manured except 
in tracts such ns the Himalayan Tarai and the old bed of the Ganges m the Etah District, 
where the ground is saturated with moisture, which is made to supply the place of both 
manure .ind irrigation The weight of manuio apphed per acre varies between 150 and 
200 maunds In the Shdbjahdnpur and Mnzaffamagar Distncts it is the custom to 
apply the whole of the available manure to the cane fields, and the manured fields are 
therefore not coUccted in a belt round the village site, as is usually the case, but scattered 
at intervals over the village land From Fatehpur the practice of herding cattle at 
night on cane fields is reported. The manure is applied shortly before sowing and well 
intermingled with the soil by frequent ploughings 

Ploughing commences with the lains, and is continued in as opportunity offers till 
sowing time. During November the land is allowed a rest, it being considered unlucky 
to plough in that month (Baieilly), possibly because it may encourage the germination 
of weeds, many of which are seeding then. The number of times to which cane land 
is ploughed IS occasionally as many as 25, and averages about 12 or 16 

Cano IS propagated by cuttings or layers and not from seed The cuttings are 
made either from the upper portion of the cane, which is of but little use for sugar 
makmg, or from the whole cane, and must be always long enough to mclude two inter- 
nodes, t,e., three nodes or joints The young canes are produced from buds which spnng 
from the nodes under artificial stimulation, and with an eye to this the seed canes are gener- 
ally kept for some days buried in damp earth, and sometimes even soaked in water for 
12 hours before sowing (Allahabad) The following graphic description of the process 
and ceremonial of cane sowing is taken from Mr Moen's Eeport on the settlement of 
the Bareilly District — “An ordmary plough which has been appeased with sacrificial 
" offenngs of turraenc and nee, and decorated with the Ula (forehead mark) in red 
“earth strikes the first furrow This is followed in the same furrow by a second, with 
"mould board attached to widen and deepen the furrow, behind this comes the sower, 
“wearing silver ornaments with a necklace of flowers round his neck and a led Ula on 
“Ins forehead He is usually well fed with ghi and sweetmeats before commencing 
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SHgu tlnii lint of c-incs cut in January and Pcbruary, and it is probable that it is due 
more to the «!louncss of the su?ar crushing process than to any other consideration that 
cine culling commences so early as it docs The instrument used for cane crushing is 
known as the /oMw.and consists csscntiall} of a large wooden or stone mortar in which a 
huge wooden pcsllo is made to revoUe hj the traction of n pair of bullocks The pestle 
IS in a slmling podtion so ns to roll round the sides of the mortar as it is turned, and it 
IS kept m its place bj being connected h} a long upright with one end of a flat hori- 
rontal hoim, the other end of i.hich abuts upon and slides round the base of tbc mortar 
1 lie cine IS cut up into short strips, u inch arc placed in the mortar and are crushed by the 
pestle as it rolls over them, Ihejuice running dow n into an earthen jai Woikingnight 
iiid diy a loUn will not press more than I’ acres of cane in a month, and it is dangerous 
as well as inefficient, since a sudden breakage of the pestle often results in the injuiy, 
if not dcitli, of the bullock driver below, and the fingers of the man who fills in tho 
cine are often crushed beneath the pestle. A portnhlc iron roller mill (patented by 
some l^ngltsli Zenundurs m Dollar) is ripidlj* attuning such popularity as to encourage 
the belief tint HI a few 30^5 it will allogcllicr supplant the loUm in some parts of the 
Provinces It can be worked b 3 ' a single bullock, and saves the labour of at leaut one 
mm, since llio canes have not to he cut up into pieces but arc pressed whole. When 
to this it IS added lint the juice v.hich it dclivcis 1$ far purer and cleaner and yields 
sugar worth almost 23 per cent, more than that made from juioo expressed by the lolhu, 
it IS no matter for surprise lint vvilhm the last few jeats over 13,000 have been sold in 
these Prov mccs and Debar, and that the supply is not equal to the demand 

The boiling of the juice follows on the pressing with as little delay as possible, 
since fermentation rapidly sets in from exposure to the air The process of boiling and 
conccnlralion v ancs according as its result is to be gurh, dtalar or ; ab Gurh is a compost 
of sugar crj slals and uncrj slalhrcd sj rup boiled till of a sufficient consistency to bo made 
up into soft balls or c.akcs {bheh or challi) Shalar is formed w-hen the boiling is a 
little more prolonged and tho mixture of crystals and syrup is v lolently stirred while 
cooling, vvlicn its colour becomes lighter and it crumbles into small pieces In rdb making 
the boiling is not so prolonged, and the result is sj’rup containing masses of crystallized 
sugar embedded in it Gtirh and shular arc for human consumption as they are, but rdb 
onlj' represents the first stage lu the manufacture of crjstallucd sugar With gAr/t and 
sTialar the object is more to obtain a good colour than good crystallization, while the 
value of rdb entirely depends on the proportion of crystals whieli it contains Hence 
the boiling process for gArk and shabar is, as a rule, much rougher than when rab is 
manufactured 

The boiling apparatus consists of a furnace czeavated m tho ground, over which 
one or more iron pans arc set If the boiler is supplied from only a single loUm, as a 
rule one pan is used, while if two or more Idlhus are used the number of pans is often 
increased to four or five, which are of difierent sizes and are placed in order, the laigest one 
furthest from the feed end of the furnace, and the smallest one immediately over it 
In tins form tho boiling apparatus is very similar to that formerly used in the West 
Indies Tho use of a row of pans on this principle efibets a great saving of time, and 
.vUo perhaps enables tnc manufacture of better sugar, though tins is by no means proved 
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Tlie juice is collected in tlie large pan where it is allowed to simmei slowly, scum nses 
to the surface, tlie formation of which is sometimes assisted by the addition of alkali 
(carbonate of soda) which promotes the coagulation of albuminous matter, or of milk, 
or the sticky juice of the edible Hibiscus, which in becoming coagulated collect and 
bring to the surface a good deal of impurity From tho large pan the juice is baled 
into the one nest it, and so on from pan to pan down the series, becoming more concen- 
trated in each transfer until it is finally worked up into sugar in the last and hottest pan. 

The preparation of sugar from rai is not properly speaking an agricultuial process, 
and needs therefore no notice in this account It may be briefiy mentioned that the 
process substantially consists in draining the uncrystallized molasses away from the sugar 
crystals This is efiected in the Western Districts by pouring the rah into cloth bags 
and subjecting it to piessuie, in which way about half of the molasses are stiained OS', 
and then placing the semi-pure result (called ptiln in the Western, and sJialar or assdra in 
the Eastern Districts) in wicker crates, and dlowing the molasses to filter slowly down, 
tins filtration being assisted by a covering of the water weed known as sttodr {Bydnlla 
terltcillaia), the moisture from which slowly filters downwards and washes the crystals 
clean The European process of “ claying ” was on exactly the same principle. The flow- 
ry whitish sugar which results is known as 7i,acha c/ntn or Utdnd, and is made over to 
the /talmas for final refinmg 

The following diagram shows the average outturn per cent of cane of each of the 
products mentioned above — 
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Of llio sugar cxpoited from the Meerut Division, 98 pei cent is in tho form of ^drh 
or s/ia/ar, but only 44 per cent of that exported from Eohilkhand, the balance (60 per 
cent ) consisting in c/atn or Uta'nd, the product of rdb This difference illustrates some- 
thing moic important than a dissimilarity in local custom or oven in quality of cane, for 
it represents a raalcnal difibrcncc in the distnbntion of the piofita of sugar cultivation 
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between cultivator, landlord and capitalist When a cultivator manufactures his own 
sugar he nearly always makes or aZ/aisr, and rflJ is, as a rule, only made by profes- 
sional sugar-boilers or Uiansdns, with ]uice which they purchase from the cultivators 
These purchases are all negotiated, like those of indigo factones and the Opium Depart- 
ment, by means of advances, and the system has so important a bearmg on the agricultural 
condition of a large portion of the Provinces, that it may not be out of place to quote 
here some remarks on its working, written by Mr Moens when Settlement officer of the 
Bareilly Distnct — 

“ The bargains for jmco commence in May, and are nsnally all conclnded by September The pnce per 
" 100 kacba mannds of jnico is ogreed on betireen the parties, and the amonnt of advances per bigah 
“ to bo made by the mercbant or Ihamun A bond is then csecated by the cnltirator, specifying the price 
“ per 100 hacha mannds of jnice, the amonnt of advance, and the rate of interest , which is nsnally 1 per 
“ cent per month , occasionally, however, Bs 2 and even Bs 2-8 per month is charged The field of cano 
“ IS hypothecated as secnrity for the advance, and there is a condition nsnally added by which the cnltivator 
“ binds himself to repay times the amonnt of advance, it he sells the jnice to any other party, or works 
“it op himself into ffurA As soon as the bond is ezeonted the cnltirator receives Bs 5 per bigah down in 
“ cash, and a promissory note for the remainder, to be paid when his Bovcmber, December and Fcbmary 
“instalments of rent fall dne As soon as the sngar boihng is over the aceonnts between the lhansan and 
cnltirator are made np, the latter being credited with the amonnt of jnice received at the pnce specified in 
“ the bond If, as is nsnally the case, a balance remains against the cnltivator, he is charged interest at 1 
“per cent per moatb oa the balance from the date of the eseoatioa of the bond, and the total sam dae is 
“ dedncted from its advances in the next yeai' Though convement in one way to the cnltivator, as giving 
“ him the command of a few mpees ynst when he wants them to pay his rent, yet the system is rninons to 
“ him in the long ran Once in debt he can hardly ever ostncate himself, for then the pnce of tbo jnice m 
“ fntnro is always fixed by the lhansan below the market pnce, and the rate of interest is raised The cnl- 
" tivator mast consent or be sned in the Civil Courts for the balances dne, sold np, and mined I hare known 
“ as low a price as Bs 16 per 100 kacha mannds entered in the bonds, when the rnling pnce in the open 
“ market was Bs 26 and 27 I bare known in the same year, at the same time, and in the same village, one 
“ cnltivator get only Bs 21, and another Bs 28 for the 100 kacba mannds The system is profitable to the 
“ zemmddr, who has a good secnrity for his rent, for be will not allow the cane to be ent nntil his demands 
“are satisfied, and the lhansdn mast see that tho rent is paid or be will be a heavy loser Besides this the 
“ zemmddr often acts as the distnbntor of tho advances, taking so mneb per cent from the lhansdn and the 
“ cnltivators In the long rnn therefore, the extension of the advance system can not he considered to have 
“ been productive of any real benefit to the district, as it has tended to render tho cultivator less independent 
“ and to have increased his indebtedness ’’ 

In the sugar districts of the Meerut Division on the other hand the rule is for 
the cultivator to boil his own cane juice, and add the profits of manufacture to those of 
cultivation It is generally assumed that the cultivating classes of these distnets are 
the most prosperous in the Provinces, though their prosperity may he perhaps bought 
hy a loss in the total value of the produce 

The most serious injury to cane grown on low lands results from being flooded 
in the ramy season^ and large areas of cane may often he seen during the cold weather 
reduced to a mere snipe cover by the overflow of the tank or riv er on whose banks they 
are situated Cane also suflers at times from the attacks of caterpillars, one kind called 
lanswa in the Meerut District, attacking the young shoots, and another know n as stfai, 
the full giown plants Jackals are also fond of sugar-cane, and do a great deal of 
injury, especially to the softer varieties, unless the fields are watched at night 

The average cost of growing an acre of cane is shown below — 
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The average cost of mahing a maund of gurit has been proved to be Es 1-G, so 
that assuming .an outturn of 80 maunds, the manufacturing expenses will amount to 
Es 41-4 Adding this to the cost of cultivation we obtain Es 104-1-0 as the cost of 
producing 30 maunds of gAili 

The average outturn of irrigated cane calculated in scmi-dncd compost (or 
may be taten as 30 maunds per acre in tho Meerut, EohilUiand, Luclnow, Eai Bareli 
and Benares Divisions, 24 maunds per acre in the Sitapur and Fyzabad Divisions, 
and 20 maunds per acre in the Agra and AEahabad Divisions For the small amount 
of cane grown in Bundelkhand, an outturn of 18 maunds an acre would be a high aver- 
age If rai IS made instead of gArh, the outturn will bo about 8 pei cent more than 
this, and if sJialar be made about 3 per cent less 

The average area under sugai-cane in the 30 temporarily IT -"W Provinces Distncts 
IS shown below by Divisions, being calculated on the returns for 1878-79, 1879-80 
and 1880-81 — 
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acres 

acres 


acres 

Irrigated, 

1,50,581 

94,280 


28,590 

CO 

1,407 


4,30,663 

Tlnimgatcd, 

24.108 

i 

1,00,157 

12,144 

1,0C1 

32,888 

44 


1,78,586 

Total, 

1,74,084 


53,404 

24,651 

1,51,682 

mm 

! 3,042 

1 

! 6,09,251 


The area in Oudh and the 5 permanently settled IT -W Provinces Distncts is ^ 
returned as about 3 J laMis of acres, bnnging up the total Proi incial area to between 
9 and 10 lakhs of acres 

Tho net exports of sugar by lail dunng the last three years are shown below — 
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Ect export. 

Mamma 

Bufees. 

1878 79 

1879 80 1 

1880 81 

1878 79 j 

1879 80 

1860-81 


Drained, (cAini and Ihdnd,) 

1,78,058 

1 

1,72,363 

(net imp ) 
13,983 


24,52,184 

(net imp ) 
1,38,574 

ITndramed, (jgurh and slmlar,) 

7,53,080 

19,14,840 

(net exp ) 
23,02,945 

52,71,560 

1 1,22,80,012 

(net exp) 

! 1,69,47,951 

1 

Total, 

1 9,81,138 

! 

20,87,203 

1 22,89,012 

i 

84,76,604 

1,47,32,196 

1,58,09,377 


Ea^lanaUou (if Plate \IV 


1 

S 

3 

4 

5 

6 
7 


Entire plant (t nat size) 

Iicafy offset (leiluced) 

Piece of matored stem, 

Bhizomei 

Stanch of inflorescence, 

^ pftlf of « m 

A stalked spdcelet, } “^2*3 


^nat size 


8 The pale, 

0 Lotrer glnme, 

10 Upper glnme, 

11 A Flower, 

Figures 5 11 copied from Plate 298 of Bentley and 

Tnmen'e " Medicmal Plants ” 


I ranch enlarged 

















PAPAVER SOMNIEERUM, Aim*.' 

[IirfePlateXV] 


EsaiiSH, poppy, (product opium) , TEBNAcniAr, posta, (product afim ) 

Natunl order Papaveracea, tribo Papaierca: An nnnuil herb with n mucli-branclung yellon 
root Stems branched, 2-4 ft, erect, qlmdncnl, solid, smooth or vnth a fow bristly hairs, pale 
green, covered over, as also the leaves, aiith a whitish bloom aihich is casilj rubbed off Leaa es close 
together, alternate, sessile, shmmg, smooth or uith a few seattered bnstles underneath , lower ones 
about 6 in long, oval-oblong, deeply lobed, and with the lobes coarselj dentate , upper ones 8-10 
in in length, ovate-oblong, cordate, amplexioaul, less deeply lobed but with larger teeth, the teeth 
with hard wlntc points, dark green aboie, pater on the underside , midrib and veins pronunent 
Flowers large, sohtary, erect, on long peduncles , buds oa oid, drooping Sepals 2, broad, leaflike, 
falling off ns the flower expands Petals 4, large, fugaceous, the two outer ones much broader and 
overlappmg the other two, pure white (m the cnlha ated plant) or tinged w ith violet and with a purple 
basal spot Stamens numerous, inserted in sea oral roavs beneath the stalk of the oaary , filaments 
flat, white , anthers attached by their base, pale 3 clloav Oa ary nearla* globular, supported on a dis- 
tmet stalk (gynophoro), smooth, 1-collcd, aaith numerous nnrroaa placenfm projechng from the araDs 
almost to the centre , ovules verj numerous, scattered all over the placentaj , stigma sessile, peltate, 
with many oblong obtuse rays spreading oaer the top of the oaara Fmit nearly globular, or 
depressed at each end, 1-3 in in diameter, dry and brittle, rolloavish broam with blaek specks, de- 
hiscmg by small opemngs under the stigma , placento drj and papeiy, reaclung about half way to 
the centre Seeds many, small, roniform, white or black, sharply reticulate , embryo curved 

' Native cultivators distinguish seveial varieties of poppy, there being as many as 
foul groavn in the Azamgarh District, differing hut little in outavard appearance, but con- 
siderably in the amount and quality of the opium they produce The varieties groavn 
in these Provinces are all of the avhite flowered kind, which is found better suited to the 
climate than the red or purple flowered kind extensively groavn in Malwa Apart from 
their colour the flowers of the red or purple poppy may be readily distinguished from 
those of the white poppy by having the margin of their petals fnnged instead of evenly 
rounded Occasionally red flowers may be seen in a poppy field of these Provinces, but 
they are as a rule eliminated as soon as they appear, — some say because they are apt to 
prejudice the crop by attracting the evil eye, and others because their produce is inferior 
to that of the white flowers, and they should therefore be allowed no opportunity of 
hybridizing with them 

Except in the hiUs of Jaunsar to the north of Dehra, the cultivation of the poppy 
IS strictly prohibited unless on account of Government In Jaunsar fields of poppy aro 
to be met with up to 5,000 feet, the produce of which is wholly consumed locally or in 
the adjoining hill tracts under native rule In the plains poppy cultivation has been 
restnoted by Government to certain well defined tracts in order to render its supervision 


• References —Hook n Ind 1 117 , Bentley and Tnmen Med. PI 18 , Koxb FL Ind 11 671 1 W A A Prod 
17 , Voigt Hort Suburb Calc, 5 , Powell Pnnj Prod 203 , Drury Useful PI 327 
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ca<ijor, nml honce its <l«stnbullon is nrlificwl, and is only parlmlly dependent on natural 
ijinlificitions of •soil and cittnalc. Tii llie Meerut Duision no poppy is grown down to 
AUp-irb, tUe ovlcrmnost I’lislricl. in winch its cnllnntion commences. Some years 
ago i(< introductjonnas nltcmptcd in Salifimnpur (and Umballa), but was subsequently 
nlnndoncd. It is grow n in all the Districts of Jlohtlklmnd, but in insignificant quanli- 
tie«, except in Dudiiin and Sli'ilijiili.inpur, m which the area under it amounts respectively 
to «omo 8,000 and 1 0,000 acres. Diery District in the Agra Division also returns some 
opium cuUn niton, which is of \cr} small proportions in tlio case of Muttra and Agra, 
but extensn c in rarutlinbid (2 1.OOO acres), Et iwali (13,000 acres), and Mainpun (10,000 
acres). In the •Tiiansi Dnision opium ciiUuation is limited to the Jalaun District, 
but it IS pcrniiilcd in all the Districts of the Allahabad and Benares Divisions The 
ares is exceptionally large in Oiidli and the Districts of the Benares Division, and tho 
total I’foiincnl area under opium amounts in ordinary years to at lc.ast 2-|| lakhs of 
acres, or to 6 percent on the total cropped nrc.a, and 1 3 per cent on that potbon of ib 
iiiider xabi crops 

llic syhiem on nlticli opium is grown for Government is not unlike that on which 
Intfrt indigo is grow n for an indigo Aiclory . Ei ery cultn ator w ishing to grow the plant 
must obtain a written license to do so, and rcccucs at the same time an advance in cash 
of from Bs 12 to Bs. 13 an acre, paid in two inshalmcnts, one, two months before 
the poppy IS sown, and the second, one month after sowing The whole of tho produce 
is purchased by Government, at a rate varying between Bs 4-8 and Bs G ascer Tinder 
these conditions one would have imagined that poppy cultivation would be extremely 
popular with the people, but it is tolerably' certain that tins is not tho case, and that it 
IS in many ca'cs only the urgent need of c.ash to pay their kharif rent (m which the 
first instalment of opium advance is generally expended) that induces many men to 
undertal c poppy cultivation at all In some tracts its introduction has been resisted 
with cslraordirniy persistency, hforo than fifty years have passed since attempts were 
first made to extend its cultivation to the portion of the Allahabad District which lies 
north of the Ganges Tlie Sclllcmcnt officer WTitcs that — “ tho people then assembled, 
"rooted up the obnoxious plant, and tlirc.atcncd excommunication to any member of the 
“Inbo who should again attempt its culture. They are of llio same mind still (187G) 

" I hav c otlcn enquired the reason of this, but all the answ’cr I can get is tho ' panchayet 
"‘lias interdicted it.' Wliy' this was done in tho first instance, except from .a spirit of 
"opposition to tho powers that be, I can not imagine, and the cultivators either cannot 
" or will not tell ” Tlvc Deputy Commissioner of Partabgarh, an adjoining District of 
Oudh, writes— "Notwithstanding an increase in the area under poppy (from 181 acres 
"in 1800 01 to 1,289 acres in lS70-71),Iam by no means prepared to say that the cul- 
"livation IS particularly popular” This is all tho more inexplicable, since to an out- 
sider the terms on winch opium is grown appear to offer many advantages. They afford .a 
loan without interest, a certain market for the produce at a fairly remunerative pneo, and 
the opportunity of embc/vhnga small portion of tho produce, which can bo disposed of at 
a largo profit, since the Opium officials are entirely dependent on tables of average pro- 
duce in determining whether tho whole produce is surrendered or not, and can exercise 
no really effective check. The Kudu was formerly tho opium cultivator /wr excellence. 
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and owes Ins very name to tlio process of scraping tlio jmco off tlio capsules {Idcinta), which 
IS one of the most distmclivo features in opium growing The cultivation lias now, how- 
ever, extended to Kurmis and Lodhas in c^ual proportion w itli the Kudus, and is gradually 
spreadmg to the higher castes, even Thukurs and Brahmins occasionally taking to it 

In the lulls of Jaunsar the opium season is from Kehruary to Juno, hut in the plams 
it IS from October to March, and the poppy maj' therefore be classed as a rabi crop If 
grown on very highly manured land, it often follows a crop of maize or millet in the 
preceding khanf, wluch by exhausting some of the richness of the soil prevents all nsk 
of the poppy running unduly to stalk and leaf It is most commonly grown alone, but 
occasionally hues of spinach, cress, or safflower are sown amongst it, which are reported 
to be of sernce in attractmg the attacks of insects which might otherwise injure the 
poppy plants 

A strong loam is preferred, and the field invariably lies in the highly manured curcle 
round the village, known as ^ohd or sattMm, receiving from 150 to 200 mannds of 
cattle dung to the acre each year In Patchpur the land is often manured by herding 
sheep 01 goats on it, the dung of which is supposed to be of peculiar value The plants 
benefit greatly if they are irrigated from a well the water of which is impregnated with 
nitrates Q.?idn), and as in the case of tobacco, the selection of a field for opium cultiva- 
tion is greatly dependent on the accessibihty of any well of this description Earth 
impregnated with saltpetre (nona mitti) is also extensively used, chiefly as a top dress- 
ing after the plants have come up (Mainpuri), in which manner too well rotted cowdung 
and ashes are often applied 

A finely powdered tilth is absolutely essential, and opium land is ploughed as many 
times as the cultivator has leisure for. 

The seed is sown in October, broad-cast, at the rate of about 3 lbs to the acre, 
having been mixed with earth to assist in its ei en distnbution, and the log clod crusher 
IS then run over the ground 

The ground is almost always prepared for sowing by a watonng, and in the dner 
portions of the Provinces the plants are nngated once in every fortnight or three weeks 
between germination and harvest time In the Benares Division four or five waterings 
are generally sufficient. 

If the crop can be irrigated with water contaming nitrates so much the better, but 
it IS above all things important that the waterings should bo timed exactly to the re- 
quirements of the plants, and opium cultivators in consequence are shy of the canal Tlie 
field IS kept scrupulously free from weeds, at least three weedings being as a rule given 

The plants make but slow progress during December and January, but with the 
commencement of warm nights in February they make very rapid growth, and are in 
full flower by the end of that month The harvest commences by collecting the petals 
as they fall, or m gently detaching them when about to fall, since they are made into 
cakes (by being pressed together over the warmth of a fire), which the Opium Depart- 
ment purchases for packing purposes "When the capsules are full swelled, opium collec- 
tion commences by making small scratches or incisions in the rind through w hich the 
opium exudes Foi this purpose an instrument is used called a client or naltatnt, which 
IS practically a four toothed comb It is often made of four small lancets bound to- 
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getlier, and kept apart only by the thickness of the binding stiing (Azamgarh) The 
capsule IS held in one hand while the comb is drawn down it from its head to the stalk, 
making four deep scratches This is always done m the erening, and next morning a 
gummy ]uice is found to have exuded from the outs, which is carefully scraped off with 
a little iron scoop, a shell, or a bit of bamboo, and placed in an earthenware vessel This 
is the crude opium Each capsule is lanced from three to eight times at intervals of 
two or three days, and at the end of the season is in this way decorated with parallel 
scores round its whole cucumference Only a certam portion of the crop is lanced 
each afternoon, so that the whole field takes two or three days to pass under the opera- 
tion, at the end of which a fresh start is made from the first lanced plot , in this way 
continuous work is afforded to the cultivator and his family When the juice has all 
been extracted the capsules are cut off, the seed which they contain selling for oil manufac- 
ture at a rather less price than rape commands at the time. The empty capsules are 
purchased by native druggists (^pansdns), since they are an exceedingly efficacious mate- 
rial for poultices and fomentations. 

Caterpillars occasionally do some damage, and it is with a view to attracting them 
dsewhere that such crops as lettuce are sometimes mixed with the poppy. An east wind 
during lancing time is exceedingly harmful, since the juice will not then exude properly, 
and this is the ongin of the complamts most frequently heard from opium growers. 


Plongliing (eight timce), . . . 

Olod ciusluBg, . . 

Seed, . . 

Soving, .. . 

Making vatOT beds, . • 

"Wateniig (six times), 

"Weeding (four times'), . 

Harrceting (8 coolies at 2 annas a day for 15 days), 
•Manure (200 maunds, frds of cost), 

*Bont (frds of annual), . . . 
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AS 

P 


6 

0 

0 


. 0 

4 

0 


. 0 

2 

0 


0 

3 

0 


. 0 

3 

0 


9 

8 

0 


.. S 

0 

0 

• • 

15 

0 

0 


4 

0 

0 


88 

4 

0 


. . 10 

0 

0 

Total, 

48 

4 

0 


The records of the Ghazipur Opium factory indicate that the receipts of standard 
opium from cultivators in the Azamgarh District averaged on 16 years, 9 seers per acre 
That a certain amount of opium is, however, illegally retained by the cultivators, 
appears to follow from the startling difference in the consumption of Government opium 
in Districts lyhere the poppy is and is not cultivated During the year 1879-80, for 
instance, the sales of Government opium in the Moradabad District amounted to 2,369 
seers, whereas m the adjoining Distnct of Budaun they amounted to only 387 seers 
The key to the difference is found in the fact that the area under opium in Budaun 
was 7,944 acres, while in Moradabad it was only 19 Taking consumption as propor- 
tional to population, Budaun to be on a par with Moradabad should have taken 1,858 


* Only {rdf of tko cost of manuro and of tiio annnal rent me charged, ameo at least led of each must he debited to 
tho crop of maize trluck neatly always precedes opium m the Lbatif 
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sceis, and tlio differences between tins and S87, that is to say 1,471 seers, or about *8 of 
a seer per acre, may he taken ns the least possible amount of opium retained by cultiva- 
tors, making no allowance for any which may have been conveyed beyond the limits 
of the District, and very possibly lowered the consumption of Government opium in 
Moradabad as well. 

Ten seers of opium to the acre may, therefore, bo accepted as the average outturn 
of crude opium for the Provinces It maybe mentioned that the outturn of mam- 
faclured opiilm from the Ghazipur faotoiy in 1S78>70 falls at the rate of a little over 
7 seers per acre under opium cultivation in that year, calculated as below — 

Area rctnrnod for 80 N -W Provinces iemporani; settled Districts m 
the fesli year 128G (1878-79), . ... . . , 1,49,098 

Ondh area (from Administration Iteport), . . *80,371 

Estimate for the 5 N -W Provinces permanently settled Districts, . 80,000 

Onttnrn from Glinzipnr factoiy 4&,00a mannds = 18,39,800 seers 

In addition to the opium about 5 or G mauuds seed wiU be obtained to the acre, and 
about 20 seers petal cakes, which are purchased by Government at from 4 to 8 seers 
per rupee. 

The average area under opium during the last three years in the 80 temporarily 
settled Districts of the N -W Provinces is shown by Divisions below — 



Mcemt 

SiMsion. 

Habillihand 

Division. 

Apm 

Division 

Allnbnbed 

Division, 

cxcinding 

Jannrnr 

District 

Ucnnrcs 

Diilston, 
Snelnding 
Azamgatn, 
Bash and 
Gorabbpur 
Districts 
only 

JbensI 

Division 

Kumann 

Division, 

inrloding 

Tnrnl 

District 

only 

Total. 


acres 

acres 

acres 

oerrse 

acres* 

auts 

acres 

acres 

Irrigated, 

19S 

1 

18,547 

50,730 

20,219 

48,883 

1,193 


1,89,715 

Unirrigatcd, 


1,014 

454 

1,373 

0,589 



9,530 

Totol, 

293 

19,501 

61,184 

21,592 

55,422 

1,193 

i 

1,49,245 


Adding 1,00,000 acres on account of Oudh and the permanently settled N -TV PrO' 
Vinces Districts, the total average area is brought up to nearly 2^ lakhs of acres. 


HxjBlanation ofFlate'S^ 

1. Upper part of plant bearing a bad and a I 3 Single sepal. ^ 

young capsule, (redneed } 1 4 AFloircr }nat size. 

2 Elonerbnd, (nat size) 6 Vertical section of ditto / 


* Aren under opium was above the ni ciago 

























mOOTIANA TABAOUM, Lim' 

[H* Plate Xn] 


Es<!Li«ti, tobacco; Vins'vcci vn, deal, tambakn, onrlhl ^slicn dried for clle^Tlng) 

jNitnnl order Iribo Ci •fpinf(r Alnrgo rather coar«o Mfcid annual Stem erect, 

4-f> fi high, not hnnchmg, round, «ohd Lcaaes nnmerons, aUcrmlc, Iho lower ones largo, occa- 
‘ioinllr ntlaining iho length of 2 ft, stall c<l, oblong or oaate-lanccolate, acnminatc, npper ones 
«maller, nmpli xirinl, olwvaic or fiddle-'liaped, acute, entire, wavj , bright green but paler on tho 
under 'ido , inil-rib and aeinc prominent licneatli and whitish Flowers in terminal ronnded or 
o\al panic’e' «hortU <tallve<l , bracts linear Cal}* J in long, tnbnlar, campannlato, teeth 5, 
unequal, lanceolate acuminate, about half the length of tho tube Corolla about 2 in in length, 
cunod, «.on<tricle<l near tho middle, pale grconush-jcllow, glandular hairy outside, smooth withm , 
limb, WoIkhI, 'aUer-'liaped, lolies indnplicatc in bud, acnminatc, ro«y-rcd Stamens 5, nearly 
equal, four of them reaching to the top of tho corolla-tube and attached to it for ^rd their length, 
tho fifth shorter, anthers deepU 2-lol»e<l, cells distinct Oiarj 2-cclled, smooth, conical, stjlo 
sb ndcr equalling tho stamen* , <(igma 2-loli«l Capsule oiafe, a little longer than tho calyx, pla- 
C'nfas axile, thick and spongj Seeds numerous, verj small, of irregular shape, pale brown ; testa 
reticulate 


NICOTIANA UUSTICA, Unn^ 

tie Plato XVII 3 


Veuswclw, calcutUo, tambaku, curthi (when dried for chewing) 

A very different looking plant from tho precedmg The following brief desenphon shows its 
chief di«lmctnc characters 

Whole plant a Lscid-pn1}c=cont Stems 2-4 ft , branching from near tho base Leaves stalked, 
thick, verj prominently a cincd , lower ones large, on petioles 2-3 m long, broadly ovate or sub- 
orbicular, obtuse, snb-cordate, entire, somoaahat puckered, glossy , upper smaller and narrower, 
ronnded at tbo base and sliortl} stalked Calyx broadlj campannlato , segments triangular ovate, 
J-J tho tube Corolla about g in, broad, ojlmdncal, constricted near the base, greenish-yellow, 
a liCid-liairy , segments broad, obtnso or bluntly mneronate Stamens included, attached to tho 
constricted part of tbo corolla-tube Stjlo a httlo longer than the stamens Capsule globose 
Seeds oblong, a bttle larger than those of N Tahamm 

Tlic tobacco plant is believed to have not been introduced into Xndia until the 
17 tb century, altbougb its cultivation to a greater or less extent is now found in almost 
every part of the country In all probability it reached India from Syria, Persia, or 


• Befercnccs — BwOey »na Trimcn Mci PI 191 , Powell Ponj Proi 3» , Drorj- TJselnl PL 311 , Voigt Hortna 
Sninub Calc. SIC 

•f (W rurffca, £) DC Prod siu.SC3, Gcogr BotnmqacWS 
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Arabia, for tlie species most commonly grown (A’’ Talacum) is identical witli lliat from 
winch the tobacco known ns "Iiatnkin” is domed, whilst another species of it, sepa- 
rately figured {Tf tusttca), is almost c\acllj similar to tint which jiclds the tobacco of 
such widely distant localities as Turkey and the Philippine Islands (Manilla) The 
flowers of Calcutlia tobacco arc much shorter in the tube than those of the dcsi lanctic?, 
and of a pale 3 'ellow instead of a pinkish colour, and its lca\ cs arc rounded instead of 
pointed, stalked instead of sessile, and arc further distinguished bj a somewhat crumpled 
appearance Numerous \aricties arc now ciiltiratcd in these Proniices, some of which 
are so w'cll marked ns to aflbrd foundation for the belief that they owe their origin 
more to importation of seed from the outside than to mere dc\clopmcnt in the hands of 
Indian cvdlivators 

The dr} ness of the soil and climate of these Pro\ incc? renders them unsuitable 
for the production of good tobacco, and the area under tobacco would be much smaller 
than it IS were it not for the common occurrence of wells, the water of which is impreg- 
nated with nitrates (known ns Ihdri), and which is therefore cspcciall} suited for the 
production of the coarse pungent weed appreciated b} the natnes of the countr} 
Possibly too on account of its comparatively litc introduction none of the higher castes 
of cultivators will grow it, and its cultiv ation is almost cntircl} restricted to the market 
gardener caste, known as the kjclii, inurao, or sani Tobacco cultivation maj, therefore, 
be held to follow the distribution of knchis and of khan wells, and it is in consequence 
restricted within what would otherwise bo considered very capncious limits The total 
area undei tobacco in the N -W Provinces and Oudh may be put at 90,500 acres, 
neaily two-thuds of which arc concentrated in the Province of Oudh In the 30 tem- 
porarily settled 17.-117 Provinces districts Iho area under tobacco amount# to only 01 
per cent on the total cropped arc.*!, and to 0 2 per cent on that portion of it under rabi 
ciops In certain parts of the Provinces it reaches, however, a much higher figure as is 
shown below’ — • 



Mcernt 

Division. 

lloliiILIinnd 

Sirision. 

Apia 

SiTiaion 

Allntinbad 

DiTi<?on, 

txtlndin^ 

Jftttnpor 
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Beotrtt Dirl 
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Dasti ond 
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Dutrlct 
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Percentage of area 
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to total rabi 
cropped area. 

50 

•30 

dl 

10 

Od 

01 

01 


The months for sowing and cutting tobacco vary considerably in ditfcrent parts 
of the Provinces, but the seasons may be conveniently grouped into two In one case 
the seed is sown in July and August, the seedlings planted out in October, and cut in 
February, while in the other case the seed is sown in November, seedlings planted out 
in February, and cut in Apnl-May Tobacco grown in the former season is known as 
sdtoam, and that grown in the latter season ns asdria Occasionally after cutting a 
sawani crop m February the roots are allowed to yield a ratoon crop in the following 
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the end of the rams necessitates a light watering every third or fourth day The seed- 
lings are thinned out fiom time to time, and when 6 inches high, are transplanted hy 
hand into the field, being placed in lines at a distance of 6 to 8 inches apart. The thin 
planting practised in America finds no favour in this country Transplanting is invan- 
ahly carried out in the afternoon or evening, and the seedhngs are often protected hy 
screens from the heat of the sun for the first few days 

The field is always prepared for reception of the seedlings hy a good watenng, and 
in the drier parts of the Provinces must be irrigated at intervals of about a fortnight 
until the crop is ripe It is essential that water should be given immediately it is re- 
quired, and this partly explains the reluctance of cultivators to trust to canal imgation 
for them tobacco. 

Weeds are never allowed to spring up. So soon as the flower buds appear they are 
carefully nipped OB’, except in the case of a few plants which are reserved for seed 
All side shoots spnnging from the axils of leaves are also suppressed, and no plant is 
allowed to carry more than ten or twelve leaves 

The cutting and curing has but little resemblance to the parallel operations in 
American tobacco culture In Districts west of Allahabad the practice is to cut the 
plants down whole close to the ground, but in the Eastern Districts the leaves are often 
picked separately as they npen The plants or leaves are then allowed to he on the 
ground and ivilt for a period which seems to vary greatly in difierent Districts, and 
which is much longer when the plant is cut in Eebruary than when it is cut in April 
or May This explains such discrepancies in the District reports as 13 to 16 days 
(Oawnpore, Allahabad and the Dundelkhand Distncts), B or 6 days (Etawah, Agra 
and Muttra), and 2 or 8 days, or even less than this (Bash, Gorakhpur, Azamgarh, Ba- 
reilly, Moradabad and Saharanpur) Another explanation is ofiered by the fact that 
tobacco intended for chewing is left out on the ground nearly twice as long as that in- 
tended for smoking , in the latter case the leaves are carried in when of a black colour, 
and in the former case not until they have been burnt reddish brown (Etah) The 
leaves are earned in when damp with dew in the early mommg, as so to run as little risk 
as possible of breakage The process which foflows resembles but little the elaborate 
cunng practised in America, in which the leaves are hung in a closed house or shed 
If the plants were out down whole they are now stripped, and the leaves are then heaped 
in a mass for fermentation, being arranged with their apices pointing towards the cen- 
tre of the heap and their stalks outwards Occasionally the heaping is earned out in a 
hole or trench in the ground They are allowed to remain in this condition for a period 
varying from three days to a month, fermentation being occasionally assisted by a 
spnnHing of water, which should be brackish if possible The temperature is carefully 
watched, and immediately it rises too high the heap is opened out, the leaves turned 
over and made up again When sulEciently fermented the leaves are pliable and can 
easily be made into “ hands ” or coils, which when finally dried are ready for sale If 
no immediate market for them can be obtained they are “ bulked,” t e , heaped in a 
corner of the cultivator’s house, or occasionally hung from the roof, until they find a 
purchaser 

Tobacco does not appear to be infested in this country with the multitude of cater- 
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pillars wliicli aro so mucli dreaded by the American planter Indeed at is reported 
from some Districts tliat it is never ntlacltcd by insects at all Sawani tobacco, t,e , that 
cut in Februar)', occasionally suffers from frost m Districts west of Benares, where light 
frosts aro of no unfrequent occurrence, while that not cut till April has much to fear 
from hail, nliicli especially in Districts under the Hills, often entirely destroys the crop 
The Icai es occasionally suffer from the attache of a kind of grey mildew, known as Hqph 
in the Aramgarli District 

The cost of growing an acre of sawani tobacco is shown approximately below 




A Po 

Preparation of aced bed, . 

• * 

.. 0 10 0 

Cost of Feed, (say) , 


0 4 0 

Cotl of raising seedlings (iratcring, vreeding and tbinning for 2 montba), 2 0 0 

Plongliing iiclil (ten times), . 

• 

7 8 0 

Mabing water beds, 


0 3 0 

'VVatcntig (eight times from canal), 

* • 

12 0 0 

Transplanting, 


1 14 0 

■Weeding (four limes), . 

• 

S 0 0 

Cutting, heaping, Ac , . 


5 0 0 


Total, 

32 7 0 

Jtcnl (jrds of annual), • 


10 0 0 

Manure (Jrds of cost of 200 maunds), 

• 

..400 


Grand Total, 

4C 7 0 


Irrigation has been presumed to bo from a canal, although such is very seldom the 
case, since it is otherwise almost impossible to calculate its real cost 

The District reports are extremely discrepant in the matter of average outturn, 
varying between a minimum of 3 and a maximum of 20 maunds per acre Probably 
10 maunds good tobacco, with 4 or G maunds broken leaf, is a safe estimate If, as is 
generally the case with sawani tobacco, a ratoon crop is taken from the same plants, an- 
other 5 maunds must be added to this. 

The average area under tobacco during the last three years in the 30 temporarily 
settled N -"W Provinces Districts is shown below — 
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acres. 
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acres 

acres 

acres 

Aron under tobacco, .. 

15,030 

3,560 

7,965 

3,846 

815 

261 

26 

29,523 


Tlio area under tobacco in Oudh is much larger than this, and cannot be estimated 
at less than 68,000 acres, nearly two-thirds of which are engrossed by the Districts of 
the Sitapur Division Adding 8,000 acres for the 6 N-W. Provinces permanently 
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settled Districts, the total area is raised to about 90,600 acres, or to only 36 per cent 
on the total cultivated area. 

The imports and exports of tobacco by rail dunng the last three years are given 
below — 




1878 70 

1879 80 

1880-81 



mds. 

mds. 

mds. 

Imports, 


.. 1 , 41,224 

71,194 

84,010 

Exports, 


87,866 

59,078 

52,452 


Eet import, 

. 58,858 

12,116 

81,558 


The imports are almost wholly from tl^e Lower Provinces of Dengal, and the exports 
to the Central Provinces, Pajputana and the Punjab. 


EsjilanaUm tff jPMe 

1 Niowermg branoli (nat size) I 3 Verbcal EKhon of flover (cBlaigcS} 

2 licof (t sue) I 

Explanation of Elate XVII. 

1 Plowenng bnmdi (nat size) i 4 Toong&uit, 1 

2 Lower leaf (t size) I 5 XransTCise section of ditto, J 

3 Vertical section of flower (enlarged) I 
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Escusn cotton^ Vctv'acclaii bari or ban (Dj.<-{rlc‘e wo Inf Etab), kapos (Du.n: « c •« e 
Etah), norma, manna, radya (vanchcs peculiar to the cailom Di=‘nctc) 

An creel slinilibj- phnl liclonging to tLe inba ILbircca: of the mlanl onlcr ^f 
or perennial, t more or le's hairy Stems 4-C ft high, woody Leaves '{ilh»vl , i*jp iVt i 

ceolate, blade about ns long as the petiole, eonlatc at the bi'e, piImctMi Io’rt>d IpV. 5-7 rv* e r* 
lanceolate acnminate Peduncles axillara, jointed, rather «bo^er than the ]ea\c*, II— 

tooles 3, large, cordate, dentate or nearly entire Flo Tcr« large, yellow with n pnid’ c'a'rp t hx 
truncate or obscurely toothed, shorter than the bractcolc=, n nally wi.h b’aej g'ar ’a'ar <\ « 
Petals obovate, cuneate, spreading Stamens numerou*, monadolphoTi- "nfhf'sl-e-il I 
vato, stigmas 8-5 Capsule ovate, pointed, 3-5-coll«d Seed* aliout '» in eaeh cMI oa- " r,\(' ' 
with closely ndprcs'cd greyush or greenish down under the long aihife woo'lr bar* 

pc In addition to the cotton wliicli is one of the staple crop® of the western anl s oi th- 
em Districts of the Provinces, there is a species Lnown as Gcc’^pittn orlorc /i a i*h 
much fleshier and more shining Icai cs (in tlm respect rc'cmhlmg comei hat clrc 
American cotton), winch is sparsely cultnatcd in parts of Otidh and the more cactf"! 
N.-W Provinces Districts Ifc is ordinarily known ns war la or ;ieni a, the lrrn« i.h.c.i 
native cultnators inaanahly apply to American cotton®, and a superior aanch of it 
grown in the Allahahad District is called ratfytt Both tlic'e ditTer prcaM\ from th' 
ordinary cotton (Jajids) in the season of Ihcir growth, not hearing cotten till the hot 
w catlicr months instead of at the end of the ram® 

Colton IS one of the leading agncultural staples of the Province®, Ving p»av-n r.i 
nearly 14,50,000 acres, or 5 8 per cent of the total cropped area, and 1 1 0 p<'r ci a* of the 
area under khanf crops Its production i*-, however, marl cdly Ir cahr'’d, only a’tai 'in • 
importance in the western and south-western District® Xl«« i® shoun by the suhj ri? d 
figures — 
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The Districts in which its cultivation reaches its maximum me Aligarh, Agia and 
Panda, where it amounts to over 10 per cent on the cultivated area The produce 
attains its finest quality on the black soil of Bundclkhand, the produce of iiliich sells 
in the Cawnpore market at from Ee 1 to Ps 3 n maund higher than local produce 

Cotton IS a kharif crop, being the one first soum after the commencement of the 
rains, and yielding its produce from October to January This is with the ordmary 
variety, naima and radi/a cotton not bearing a ciop till the April and May following 
their sowing, and thus occup} ing the ground for at least clci on months Cotton fills 
no place in any special rotation of crops, although it is reported generally to succeed 
sugar cane in Meerut, and to intervene between two cereal crops in Bareilly, the deduc- 
tion being merely that it is grown on good land which had at all events been manured 
in the preceding year It is off the ground too late to admit of its being followed by a 
rabi crop in the same year, but an ingenious method of gaining a second crop off cotton 
fields IS to sow the oilseed dudn (^Eruca saiiva) broad-cast amidst the crop just before it is 
finally weeded The seeds arc huried in the operation of weeding, and the diidn plants do 
not become tall enough to interfere with the cotton until the Litter has finished bearing 
Cotton IS comparatively rarel}' grown alone, being, as a rule, associated with four or 
five subordinate crops, amongst which ar/iar is the chief The ar/tar is generally sown 
in parallel lines, not broad-casted, and it is said that the cotton plants find in its shelter 
some protection from cold winds and frost The oilseed itl, or gingelly, occupies first 
place amongst the remaining subordinate crops, which comprise the pulses v\d or mxmg 
sown broad-cast, and an edging of castor and of the fibre plant known as patsan 
{flibtscus cannabmtis) 

Cotton land may be either the very best or the very worst in a village As a lule 
cotton IS grown on good land, a loam being preferied, and is either manured itself or 
reaps some benefit from a manuring applied to the crop which preceded it District 
returns show that about 23 pei cent of the cotton crop is grown on land manured spe- 
cially for it, 39 per cent on land manured in the prei lous year or two 3 ears, and 38 per 
cent on land altogether unmanured It will be seen that a very large proportion is 
grown with manure, but on the other hand it is a common crop on poor soils, such as 
the ravmy calcareous tracts in the neighbourhood of great rivers, which it is said to 
actually improve by the manure of the leaves which fall from it When sown on high 
class soils it IS generally grown alone, while on poor ground it is almost invariably mixed 
with a large proportion of pulses and oilseeds Hardly any of the Bundelkhand cotton, 
which IS by far the best in the Provinces, receives manure, nor does the black soil on 
which it is generally grown appeal to lequire it 

The land is ploughed from four to six times on the first fall of rain, and the seed is 
sown broad cast at the rate of 4 to 6 seers per acre and ploughed in The seed is 
generally rubbed with cowdung before sowmg, which prevents it clinging together in 
masses as it would otherwise do, and is also said to stimulate its growth Irrigation is 
only apphed to one field in seven, and this much only in Canal Districts, where a 
watering will not cost more than from one to two rupees 

Narma cotton requires but little water, although it has the whole of the cold and 
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part of the hot weather to stand before it produces its fibre But the 
said to require copious irrigation It is es«catnl to the proper grontli of the p’i''{!; 
that they be kept free from weeds, and the ground is, ns a rule, cirefully weeded bj- hand 
at least twice in the season, and often four times 

The cotton bolls commence to open in October, and picking is in progrc's fro„i 
then till the end of Januarj', unless cut short sooner hj frost, — the great cnen^ cf t’ e 
cotton plant Good fields arc picked ea ciy third or fourth daj , hut onl\ between sum i 
and mid-day, while the cotton remains damp aiith the night’s dew and comes ai •'} 
easily’ If force is necessary- to separate it from the boll, bits of pol shell come a- •> , 
with it, which arc technically known as "leaf,” and greatly dini'ge the cDniTii<'re.-l 
value of the produce Cotton picking is generally done bj women, who are renuincr’*' I 
by receiving Jth to i^th of the pickings Tor “ginning” or «epiratinir tin cot -a 
fibres from the seed, a simple but ingenious machine is used (called a c ’ co j‘i-ting 
of two small rollers about a foot long (one of iron the other of wood), each with oa’ 
end turned into an endless screw, and so geared one into the other, that when one — tk" 
arooden one — is turned by a handle the other also turns in the ojipo'ite direction 1 i 
cotton IS applied to the rollers the fibres are drawn through, and ■'re in this i.aa p'<-t. 1 
from the seeds With this instrument a woman can turn out from } to 5 lb> of c’'”’ i 
cotton fibre a day The proportion of fibre and seed aarics con«idonblj, being in g-ca' 
measure dependent on the quality of cultnation Occasion ill} it rises so ln,,li as 
and falls as low as 1th, but Jrd is the general aaerage It !>• interc-ting to no‘e tha' "u 
instrument practically identical with the charlhi is used for cotton cleaning bj t’ « 
negroes of the Southern States of America 

Stagnant water, especially at the commencement of its groiitli, is iiie‘l liar..iful • , 
the cotton plant, and fields selected for cotton arc, as a rule, the e in i Inch i i* r i f *- 
not lodge Ham when the pods liaao coinrocnced to open is abo inc"‘ daiiiig.ng, m > 
the fibre becomes discolouicd and rotten Eirl} frost- ina} aliogclhi'r tiriiiia*- t’" 
picking season a month or siv weeks before it would otherwise h ue cm.f 1, .and bp-'-' th ’ 
eagerness shown to get the cotton seed into the ground as ‘■oon a- poc-ilde 1 1 ' i'* 

arc often very dcstructiie, sometimes stripping a field cntml} of i*s I i\ , a a i 
immense deal ofilo’^s results from the ruages of a small i.hite grub (cib 1 • } i ' i 

li\ cs w itliin the pod 

The cost of cultia ation is estimated below — 

Plongliing (four linic«), • ^ ’ 

CloJ crnOiinc (twice), ^ 

fcccj (nominul), ,t 

Sowing, 

aVccding (twice), 

Picl mg (I'uth jiroilneo ca SOO ll« )i t • i j 

Cleaning (at |i aura j-cr 10 It- ), ‘ 

T ’ 1 ' 

Manure (100 niaw ’•), , 

Heal, . 

G - ’ 7 
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There is no crop the outturn of nliicli lins been so syslemnlicillj unilcrrated ns that 
of cotton, niul if we nre to boliex o Iho District reports of the last three y cars, the Provincial 
average is only 50 8 lbs. per acre, in nliicU case it may ho ilemonslralcd that it v.ould not 
pa} to grow it at all After considcmtion of tho C 5 tim.ttcs nrriicd at h} Bcttlcnicnt 
oilicers, which exhibit, it must bo said, the most astounding discrepancies, and ufili/ng 
the experience of Ino }T5ars on the Cannporc Parin, an all round cstironto of 170 lb». of 
clean cotton per acre of irrigated, and 150 lbs. per acre of unirngated, hnd is the loncit 
which can be safely struck, c\cept for Oudh and the Tlcnaros Di\ ision, nliere 100 lbs mi} 
he taken ns sufRcicnt Tor cotton mixed n ilh these outturns should he reduced by 

about 25 per cent. 

Tho average area under cotton during the three years 1S7S to ISSOin tho SO tem- 
porarily settled N -W Proxinccs Districts is shown belo.r — 
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The annual District returns show the area under cotton m Oudh and the 5 pcrmi- 
nently settled K -‘W. Proiincos Districts to bo about 50,000 acres, winch brings the tot d 
average up to close upon 14,50,000 acres 

Below arc gi\ on the nef exports by rail for the last three } cars — 
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5,20,287 

10,82,379 

11 , 17,120 


This account would be incomplete without some notice of tho efforts which have 
been made by Government (especially during the period succeeding tho Amencin war of 
1804) to improve tho cotton produce of the countr} and stimulate IrafGc in it Numer- 
ous " Model Farms” were started, and efforts made to acclimatize foreign lancties and to 
hybridize tho indigenous ones, but with little or no success, except in tho Dhnnvar tract 
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of tlic Bombay Presidency, where an improved variety extensively grown owes its ongm to 
these endeavours. It has been proved that good Amencan cotton can be grown in this 
country but at a cost in manure and tillage which practically places it beyond the means 
of all but the i\ ealthicst cultivators. The intnnsic ments of the indigenous cotton when 
properly grown and carefully harvested appear to have been too often lost sight of, and 
much labour has been spent in trying to introduce foreign vaneties which might perhaps 
have been more profitably directed towards attempts to improve the variety of the country. 
The fibre of the mrma variety has a poor reputation, bnt a broker’s report kindly obtain- 
ed by Mr T Wyer, in charge of the Duban Court of Wards Estate in the Azamgarh 
District, shous that with careful cultivation it may attain great excellence, while in a 
report drawn up by Dr Forbes Watson in 1878, the conclusion is arrived at that “ one- 
half of the whole bulk of American cotton imported into England could be matched as 
regards length of staple by cotton grown in India.” 


Xxplanatim of Plate XVIIL 


1 Fortion of a Corenos biancb 

2 A nogle leaf 

3 Vertical leetion of ilo«er 

4 Clsiter of eapiolM 

5 Suslo eapsnlo cloieil 


C Tnuunrerse eection of eapsole. 

7 Capnole opened sboerms tbe cotton 
8, A teed mlh its coabog of cotton. 

0 A seed mth the cotton tetooTed 
10 Transrerse seebon of ditto 



CANNABIS SATIVA, Unn: 

IVlde Plates XIX ond XS] 

English, hemp, Vehnaoulaii, bhang 

Natural order Ui ticacece, tribe Cannahinecc A eoirso tall 'inniial with pilmately divided leaves 
and small green dioecious flowers Stems 3-10 ft high, often woody at tho base, closely and 
finel} tomentoso , branches slender Leaves aliemato or opposite, on slender grooved petiole's, 
with hnear acute stipules at tho base, leaflets 5-7, of tho upper leav cs fewer, Imear, lanceolate, taper- 
ing at each end, deeply serrate, dark green above, pale and incalj bencntli , midrib and vems 
prommont Elovvers unisexual, small, greemsh Male flowers many, termmal and in avillarj 
droopmg pamcles, perianth segments 5, almost free, spreading or reenived, boat-shaped, downy, 
acute, margins hj ahno , stamens 5, opposite the perianth segments, filaments very slender Female 
flowers fewer, axillary, sessilo, erect, bractcate , penanth a single entire leaf, opening at tho side, 
and enclosmg the ovarj, 5-voincd, glandular, ovary ovoid, smooth, containing a single pendulous 
ovule, stjle short, stigmas 2, long, exserted , fiuit small, enclosed in tho persistent perianth, 
smooth, brovvmsh-groy , seed completely filling the pericarp , embryo curv cd 

Altliougli the hemp plant is not uncommon in gardens in all parts of the Pro- 
vinces, its systematic cultivation is restricted to the Himalayas and the holt of country 
lying immediately heneath them It is grown in most paits not foi its familiar virtues 
as a fibre producer, hut on account of the intoxicating nature of a lesinous juice which 
exudes from, or resides in, its stalks, leaves and fioweis, and which constitutes under 
many forms and prepaiations one of tho most popular and most characteristic narcotics 
of the East 

The virtues of the hemp plant appeal to vary very greatly with the locality of 
its growth Although it is a common jungle plant along the Himalayan Tarai, no 
use whatever is made of its fibre, and its cultivation ns a fibre plant is restricted to the 
inner vallies of the Himalaya There is also a striking difference in the nature of its 
narcotic product under different circumstances On the diy plateau of Cential Asia 
a gummy exudation appears on the flowers and leaves, which when rubbed or scraped 
off forms the drug known as charas This exudation is also gathered from the hemp 
plant grown in the Himalaj a in the locality where its fibre is found to repay extraction 
In the plains of India the plant will not produce charas, and in order to obtain its 
intoxicating secretion, it is necessary to gather the parts of the plant which contain it , 
when these aie the immature female fioweis and floral envelopes the pioduct is known 
as gdvja, when they are the leaves it is the bhang, sabzi, or aiddln, a decoction of which 
takes the place of alcohol with a large portion of the Hindu population On the other 
hand it is said that gdnja is not yielded by the plant when grown in the Himalaya, and 
although its leaves aie used as bhanq, they are reported to be of most inferior quality 

The plant is grown in the Himalaya on elevations between 3,000 and 7,000 feet, 
forming as a rule small patches at the corner of villages, which the daily ofiSces of the 
inhabitants provide with a plentiful supply of manure It is notorious that hemp 
requires great richness of soil, and there is a proverb in Italy (where tlie finest hemp 

• Keferenoes — Lmn Sp Pi Ed I p 1027 , Hoxb PI Ind m 772 , Bentlej- nsd Tnmcn Med PI 2S1 , Powell 
Pan] Prod 292 C indictt, Lam , Drury Useful PL of Ind IOC 
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fibre m the world is produced) to tie effect that it wiH ffmo anywhere, but without 
manure will be fit for no use though planted in heaven itself The seed is sown 
in May, at the rate of 30 seers to the acre, and the plants are thinned out if they 
come up too closely and are kepi carefully weeded By September they will have 
attained a height of 12 or 14 feet In the hemp the male and female organs 
are contained in separate flowers and home on separate plants. The mnlo plants 
(called i/ia«y) yield the best fibre, and they are cut a month or sue weeks before 
the female plants (ytil hliang\ which are allowed to stand until their seed ripens. The 
next process is the collection of the eJiaras, which is done by rubbing the seed pods and 
leaves between the hands The stalks are then laid in water to promote a fermentation, 
which will allow the bark to stnp easily , on bemg taken out they are beaten with mal- 
lets to loosen the bark, which is then detached by hand m strips, and after a second 
beating breaks up mto a fibre which is made up into hanks for sale In some places 
the fibre is boiled m potash and bleached before spinning The pnncipal thmgs manu 
factured from it are hemp doth {bltangra or IKangeld), and the ropes which are used for 
the swing-bndges over hill streams The cloth makes an admirable material for sacks, 
and 18 largdy used m the gram trade on the Nepal frontier, and, latterly, in the export 
of potatoes from Kumaun. It also furnishes a large portion of the hill popnlation with 
a charaotenstic article of clothing— a hemp blanket, worn like a plaid across the should- 
ers and fastened in front with a wooden skewer. Other uses to which the fibre is ap- 
phed by the hill men have been described as "hangmg their supernumerary female 
" children, ropes-endmg their wives, penning up cattle and making a sort of netted, or 
"knitted, or knotted shoes, to which a sole of untanned leather is sometimes, but by no 
“means generally, affixed” 

The seed— of such repute in Europe as a food for cage birds— is not uncommonly 
roasted and eaten by the hill men. OooasioaaUy oil is expressed from it, and the oil cake 

given to their cattle , „ , 

The outturn of an acre of hemp m Garhwal is given by Captam H Huddlestone, 

who enquired mtothe matter in 1840, as “three seers cUras, worth Rs 6, four maunds 

"of hemp fibre, worth Es. 8, and from 30 to 35 seers of seed, yielding some five 

“seers of oil, worth a rupee” i 

It may be mentioned that hemp growmg is restneted to the lowest classes of cul- 

tivators, being considered beneath the dignity of the higher castes "So* much is this 
the case, that the phrase ‘may hemp be sown m thy house' is one of the commonest 

abusive imprecations ” 
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TiiKrftT.TRTTj fiEiIseliemp, eau hempj taghempj YEiiKAoniiAit, son, sani, santd^phiilsaiii, aijha san. 

Natural order Legummosai, sub-order Papdtonaeece, tribe Genistem A tall stiff sbrub 'snth 
slender virgate stems, 4r8 ft high Branches terete, striate, silky Iieaves shortly stalked, dis- 
tant, linear lanceolate, 1-^3 in , entire, obtuse, clothed with shining reddish brown silky hairs, 
stipules (when present) small, subulate Flowers numerous, in long loose terminal racemes , bracts 
small, linear or ovate acuminate Calys deeply toothed, densely clothed with rust-coloured 
pubescence , teeth Imear lanceolate Corolla bright yellow , keel closed, shghtly twisted Stamens 
diadelphous, unequal, anthers of the shorter stamens Imear, of the longer ovate Fod 1-li in, 
clothed with persistent velvety pubescence Seeds numerous, kidney-shaped 

The sanat is closely connected with the broom, to which both in flowers and fohaga 
it bears considerable resemblance Fibre is actually extracted from a species of broom 
iSparituntjunceuni) found wild in the south of Europe The generic name of the sanai 
{Crotalana) is denved from the xatthng noise made by the loose seeds within the npe pods 
when the latter are shaken. 

It IS unfortunate that this and the plant next noticed (fitbiscus cannaittius) should 
have borne amongst Europeans the name of hemp, and have thus been subject to ever* 
recurrmg confusion with the true hemp plant, Cannalts saltva. The similarity, and 
indeed in some cases identity of the vernacular names of this and the Hibiscus hemp 
ipaisan) has also contributed to the error and uncertainty which occur in the writings 
of most unscientific enquirers into the fibre products of Upper India There is indeed 
no afiimty whatever between the three plants Hemp is a species of nettle with much 
divided hand-shaped leaves , sanai-hemp is a leguminous plant with prominent yellow 
flowers, hardly pnvid facte recognizable from ar/iar {dal), except in having undivided 
instead of divided leaves, whilst patsan belongs to the same order as the cotton, which 
it greatly resembles both in flower and shape of leaf. In the following notes patsan 
will be the name used to denote the latter, whilst the plant which this notice concerns 
will be styled as sanai, the commonest of its vernacular names 

Sanai does not form one of the heads in the annual crop returns, so that no data 
are possessed for the calculation of the average area under it in different parts of the 
Provmces From special returns collected in 1880-81, it appears that the area under 
sanai grown as a sole crop in the 30 temporarily settled N -"W. Provinces Districts is 
between 38,000 and 40,000 acres, being 16 per cent on the total cropped area, and 3 
per cent on the area under kharif crops The divisions in which its cultivation is most 
popular are Eohilkhand (10,000 acres), Allahabad (10,000 acres), and Agra (8,000 
acres) In the Meerut Division it occupies less than 3,000 acres, partly it is said 
because the rival fibre, patsan, is grown m this division to a larger extent than in the 
Middle and Lower Doab 
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With the stalks at their thick ends, held in the operator’s hand The stalks are in this 
way completely peeled of hark, and come out of the process perfectly white They are 
fit for nothing but fuel The fibre is then cleaned or “drawn” by the skilful fingers 
of women and children, and is made up into hanks for sale or use The process may 
be taken as a fair sample of the ingenuity which the Indian peasant has derived from 
centuries of practical, although unreasoning, experience 

“ Washing ” is a severe labour, and cannot be carried on by one man for more than 
three hours at a time An expert and energetic washer can turn out from 7 to 8 seers 
of clean fibre m three hours, and about 15 seers in a day, which represents the outturn of 
between 5 and 6 mauuds of plant A woman will clean and “ draw ” 8 to 10 seers 
of fibre daily 

The fibre of the sanai is commonly known as aijha san, and that of patsan as 
lattia san Lattia san is much the whiter and silkier of the two, but is also much the 
weaker, and commands about 18 per cent lower price Ar]ha san is principally used for 
well ropes, string, and fishing-nets, lattia san being preferred it is said for fabrics such 
as idt or gunny 

The cost of cultivation is given below — 
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Grand Total, 

15 6 

0 


The average outturn is about 8 maunds (or 640 lbs ) of clean fibre to an acre, worth 
about Es 20 The value of aqha san has suffered great fluctuation in late years The 
Settlement officer of Allahabad writes, that in 1877 its price was as high as 6 seers per 
rupee, whilst a few years back it stood at 20 seers 

The area under sanai as a sole crop in 28 of the 30 temporaiily settled N -W 
Provinces Districts in the year lSSO-81 is shown by divisions below — 
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•RxrflT.Tsnj roselle hemp, VEnNAOULAH, patsan, pltvra, san, latUa ean, omh^, (South India 

Natural order Mahacew, tnbo Sibucea Annual or perennial Stems 2-3 ft high, terete, 
glabrous, but more or less pricUy Lcaacs alternate, on long pnckly petioles, dark green aboae ^ 
paler beneath , lower oiato cordate, entire or sorratc, upper deeply 3-5-palmately lobcd , lobes nar- 
row, lanceolate, serrate , stipules subulate Flowers aKillorj, nearly sessile, bracteoles 7, sepal-like, 
subulate, shorter than the caly«, rough with bulbous-based bristles Calyx bristly, glandular; 
sepals connate Corolla large, bright yoUoav with a crimson centre, petals 5, connate below anth 
the staminal tube Stamens monadelphous, anthers rcniform, l-colled Canary 5-celled Capsule 
globose, pointed, bnstly, openmg through the back of each cell (loculicidall} ) Seeds almost 
glabrous 

Fatsan is one of tlie numerous family to anrliich the ornamental hibiscns, the homhax 
or silk cotton tree, the cotton plant, and the 6/itndi belong, and possesses in the shape of 
its stem-leaves u passing resemblance to the true hemp It yields a fibre which is softer, 
whiter, and silkier than that of the aana7, but on the other hand of much less strength, 
and which, therefore, commands a considerably loavcr price in the market Its fibre is 
not so much esteemed as that of sanai for well ropes and coarse cordage, bat is perhaps 
the best fitted of the two for the making of coarse cloth or sacking It is also in request 
as a material for the thin ropes {dol), which aie used for drawing water for drinking 
purposes Its young foliage is eaten as a vegetable, and its seeds when roasted are an 
article of food like those of its near relative the hhindi, Hibiscus (or Jbelmoschus) esciileiifus 
It IS reported that in the Meerut Distnct a use is found for its dry stalks as matches, 
they being split and tipped with a preparation of sulphur 

No details whatever are aiailable of the area under patsan, but it is believed to be 
grown on a much smaller scale than sanai It is veiy rarely cultivated as a sole crop, 
and most commonly occurs as a bolder to fields of sugar-cane, cotton, and indigo The 
best patsan in the Cawnpore market is impoiied from the Meerut dii ision and the 
Northern Districts of Oudh, and it is probable, therefore, that these are the localities in 
which its production is largest In ordinary Doab Districts it is only met with as a sparse 
bordering to some kharif fields, and is merely grown for the domestic use of the 
cultivator 

Its cultivation will necessarily be similar to that of the crop with winch it is 
associated, and thus it will be sown in Februaiy if as a border to sugar-cane. May if a 
border to jamoioa indigo, and July if a border to cotton When ripe the plants are cut 
down close to the ground or are pulled up by the roots It is important that none of 
the lower part of the stem be lost since this contains the best fibre The stalks are 
then kept submerged in water for a period varying from 6 to 10 days according to the 
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wcaUicr, wlicn Uio bark can bo easily pulled oiT by band in long continuous strips. Tlie 
nictliod of extraction is, ilicrcfore, much simpler than that of sanai. If the stalks ate 
kept in water too long the fibre loses very greatly in strength, although gaming 
in colour. 

Its outturn will of course vary very greatly with the thickness and width of the 
border in which it is sown, and the degree to which it is overshadowed by the crop 
which it surrounds Estimates vary between a mosimum of 126 seers and a minimum 
of 20 seers to the acre 
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